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OUR SHIPBUILDERS AND THE PROPOSED NEW 
CRUISERS 
A ot mor ~;ortant iessons of t ate Span 
ish war are ft su value to a warship of a pow 
ert in g Ss} ! ind large coal supply 
I t States navy needed no admonition with 
yard yatteries, for its poliey has ever been to 
wot uD the decks of its ships every gun that they 
‘would eonvenient “arr With regard to speed 
‘ suppiv, however, there was room for im 
wes t. and one of the first effects of the war 
. ( i demand fora higher speed than 16 
k e three battleships of the ** Maine™ class, 
se ¢ struction had only recently been authorized 
The ev s of the war showed that it is searcely pos 
1b to atta too much importance to the question of 
eed in warships. It was the good average sea speed 
the “Oregon” that enabled her to make her rapid 
j ‘ Cape H and be in at the death of Cer- 
vera’s squa an_d it was the fine condition of her 
vines a rs ti enabled her to overtake the 
ristobal ¢ 7 und foree her surrender. On the 
her ha ul the motive power of the Spanish fleet 
been In good condition and the boats capable of their 
proper speed of 18 or 19 knots instead of the 10 knots 
at whieh the majority made the run. it is possible 
that al f except the torpedo boat destroyers, 
would have run through the zone of our fire in time to 
scape without mortal injury, for it isa fact that the 
highest average speed ot the pursuing ships during the 
se was " it 13 Knots, the “Indiana” indeed 
g capable of only about 7 Knots an hour and the 
Iowa” a few knots more 
In the davs of the sailing frigate. to possess the 
veathe ig f e enemy was to have the battle. 
things b equal, half won ; to-day, superior 
weed gives a s r advantage, for the faster ship can 
‘ or in engagement, and when in action 
} , Se ghting position which enables her 
wing her ba y to bear to the best advantage. So 
iriy are these advantages recognized, particularly 
with respect to cruisers, that naval designers are will 


ther elements of a ship's efficieney be- 


re they will cut down the speed A glance at the 

bular comparis given elsewhere, of our new cruis- 

ers wit e of other navies shows that while none 

f the foreign ships has a speed of less than 20 knots, 

one of th S 1 with 224 knots and another, 

lates esign Oo he a vith 25 knots 

Our Naval B of Construction, we greatly regret 

e, bas p a dgesign tor the six new ecruis- 

re | i, which is possessed of two 

Xce ing grave faults, as we have clearly shown 

on another page of this issue. Although these vessels 

wre to carry a battery of normal strength, they are to 

prac il obsolete unprotected type, and 

i » have a speed ol only 164% knots, whieh is 

rom $44 knots less than that of the fully pro- 

j i s of I saipe size which are under con- 
struction ilrea completed for foreign navies 

We do not hesitate to sav that these designs are the 

least attr iat have ever been produced by the 

epartinent, aod are altogether anworthy of a bureau 


** New 


As compared with these 


turned out such efficient 
M sine.’ 


uisers are a distinet retrogression, 


ships as the 
ind the 


new 


snips, tl 


t 
und in the int 


le propose ier 


erests of the country and for the reputa 


n of the department, it is sincerely to be hoped that 
i@ ships, as designed, will never be built. 
Fortunately, there is a loophole of escape in the fact 
it shipbuilders will be allowed to make proposals 
the ) of the ships, either in accordance 
h the plans iid down, or in accordance with 
lans and specifications submitted bv the nselves: and 
nere is a lggestion ft it the department is not very 
well satisfied t its own design in the fact that 
preference w be given, other things being equal,” 
1 se ft s guarantee the greatest speed, 
the vreatest coa ipacity, and the greatest amount of 
lili proteetion the form of a protected deck.’ 


| opportunity for our private 
shipbuilding firms to show what advance they can 
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make upon the best work of foreign designers in pro- 
ducing an up-to-date cruiser of 3,500 tons full load dis- 
placement on a maximum full-load draught of 16 feet 
Sinehes. We are fully satisfied that working under 
these conditions such firms as the Union Iron Works, 
Newport News and the Cramps will be able to pro 
duce a high-speed protected cruiser which will embody 
all the essential elements of the class and be at least 
the equal, if not the superior, of any of the fine ships 
enumerated in the comparison given elsewhere in this 
issue In any ease, whether the designs of the con 
tractors are accepted or not, the department’s designs 
as they now stand must never be built. The idea of 
the United States navy entering upon the construction 
of six unprotected cruisers of 1646 Knots speed in this 
year of our Lord eighteen hundred and ninety-nine is 
simply preposterous and certainly does violence to its 
brilliant traditions, 
—>- +--+ a _ — 
ENGLISH AND AMERICAN LOCOMOTIVES. 

The present importation of American locomotives 
for use on leading English railroads is certain to exer- 
cise a far-reaching influence on the locomotive-build- 
ing industry of Great Britain. Decidedly the most in- 
teresting phase of the controversy which has been 
awakened by this significant event is the attitude of 
The Engineer, the leading English journal devoted to 
the interest of civil and mechanical engineering. Time 
was when this journal was wont to steadily ignore 
criticism of English engineering work and practice, 
particularly if it happened to come from this side of the 
water, and the publieation of any remarkable work 
performed by American locomotives either in the way 
of hauling heavy loads, or the accomplishment of high 
speeds in passenger service, was sufficient to bring forth 
an indignant and clumsily facetious repudiation of 
these performances, and a cumbersome deiwonstration 
of their impossibility on general theoretical principles. 
Of late, however, The Engineer has shown that it has 
taken a broader outlook upon the situation, not merely 
as regards the locomotive industry, but the engineer- 
ing trade in general. This is particularly noticeable 
in a recent editorial, which was provoked by letters 
from two correspondents of the The Engineer who hap- 
pened to live at opposite corners of the earth, one of 
whom makes a series of sweeping condemnations of the 
English-built locomotive because of its utter unfitness to 
run over the uneven and curved tracks which are found 
in the colonies and newly developed countries, while 
the other attempts to make an entire rebuttal of the 
charges so laid down. 

The Engineer fully indorses the criticisms of the aver- 
age English-made engine in respect of its rigidity and un- 
fitness for pioneer railroad work. ‘Froim various parts of 
the world,” says our contemporary, ‘* statements reach 
us to the effect that the comparatively roughly made 
American engine is a more satisfactory machine than 
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its beautifully finished English or Seotch made brother. 
We see no reason why such statements should be made 
if they are not true. We may say that we can 
call to mind one instance in which six-wheeled engines, 
with the rigid plate frames and comparatively long 
wheel base, were set to work against American engines 
of much rougher make, with four wheels coupled and 
a bogie (truck). The English engines burst the road, 
ran off it, and did such mischief that they were thrown 
on one side, and the American engines did all the work. 
We ean eall to mind another case, in which two beau- 
tifally made engines, built to special design for the 5 
foot 3 inch gage, made such havoe with a very bad 
road that they had to be practically rebuilt, the wheel 
base shortened and the axle-boxes cut away to give 
side play, We need 
scarcely say that it affords us no particular pleasure to 
write thus: but, on the other hand, we have the best 
interests of the locomotive builders of this country at 
heart, and we should wholly fail in our duty if we 
said pleasant things and maintained that the typicai 
Enzvlish locomotive must be the best for Australia, or 
South America, or China, or Africa, just because it is 
the best for the railways of the United Kingdom.” 
While it is rather late in the day for our contempor- 
ary to have made this discovery, it is certain that if 
the English builders do not wish to eutirely lose their 
trade in the colonies and more recently settled countries, 
they will have to adopt the American type of locomotive, 
with its flexible wheel base and general handiness and 
The typical English and Ameri- 
can locomotives are the outgrowth of the respective 


before they could be used. 


accessibility to parts. 


conditions under whieh the greaf railroad systems of 
At the very outset it was 
realized in America that it was not possible, nor, in- 
deed, desirable, to build our railroads on the expensive 
lines adopted by the English engineers, of which the 
Great Western Railway, which cost a fabulous sum per 
In this par- 


each country were built up. 


mile to construct, is a notable exawple. 
ticular case the line was made as nearly straight and 
level as means and money could accomplish ; hills were 
tunneled, costly viaducts built and deep cuttings open- 
ed, in the effort to produce a line which would be ideal 
for its purpose. The rails were, for that early date, un- 
usually heavy, and the roadbed of first-class construc- 
tion. With this solid, smooth, and straight roadbed 
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there was no necessity for giving much flexibility to 
the engines that ran upon it, and hence, in the early 
English locomotives, there was practically no provision 
for sideplay and easement in ranning around curves or 
surmounting vertical irregularities. English track has 
always continued to be of first-class construction, and 
although heavier curvature has been adopted in build- 
ing some of the later roads, there is nothing in that 
country to compare with the mountain lines which ex- 
ist in America and in many of the English colonies. 

While it is true that the swinging truck has been 
adopted on many of the English roads, it still appears 
to be a fact that the typical English locomotive is lack- 
ing in the flexibility wifich is so excellent a feature of 
the American wachine. 

Here, in America, from the very first, our railroad 
builders and locomotive builders seem to have been 
governed by that broad principle of utility which has 
been one of the great if not the greatest secret of our 
success. Our engineers were able to see no reason why 
a locomotive should not climb a hill and go swing- 
ing round a curve, and hence in laying out our lines 
they have chosen to go around a hill rather than cut 
through it, or if that could not be done, the engineer 
had earried his line over the hill, skillfully laying his 
lines to suit the topography of the land. When his 
sinuous and undulating roadbed bad been graded, and 
the light rails and ties necessitated by a not overloaded 
purse had been laid, the mechanical engineer stepped 
in and produced a locomotive and cars that were per- 
fectly adapted to traveling upon a track that was neither 
level nor straight, nor smooth in its ranning. Swivel- 
ing and swinging trucks enabled our rolling stock to 
negotiate the curves, while equalizing levers served to 
smooth the vertical irregularities of the track. It was 
easier, cheaper, and obviously the more common sense 
policy to accommodate the locomotive to the track 
rather than the track tothe locomotive. 


THE EDUCATION OF GERMAN CONSULS. 

All attentive readers of current newspaper discussion 
in Germany have noticed the earnestness and intelli- 
gence with which the leading journals have seconded 
the plans which are now understood to be under con- 
sideration by the Imperial government for the reorgani- 
zation of its consular service. The reforms have been 
dictated by the new and enlarged functions which are 
imposed upon the foreign service of Germany by the 
expansion of her foreign trade and by the valiant fight 
whieh this country is preparing to make for a perma- 
nent place in all foreign markets. While Germany was 
an agricultural state without colonies or any large ex- 
port trade, her consular service organized on the old 
lines served satisfactorily for the protection of German 
subjects residing abroad, and such other incidental 
duties as was required of it. Under that system con- 
suls who were educated as lawyers and diplomats 
underwent a period of training in the Foreign Office 
and became typical Prussian officials with a good coim- 
mand of languages, a fair knowledge of diplomacy, 
national law, and the history of treaties, but no practi- 
cal acquaintance whatever with industrial processes, 
commercial values, or mercantile usages. These Ger- 
man Officials, as it is now stated by the German press, 
even evinced acertain contempt for trade and those 
engaged in it and rejected requests for commercial aid 
and information as forming no part of their official 
duties. The last ten years have created a demand for 
a radical reform of the whole consular system, stiwu- 
lated, it is broadly hinted. by the recognized efficiency 
of American and other consuls in obtaining valuable 
information and promoting export trade. 

There are two propositions now under consideration. 
First, to retain practically the present consular organi- 
zation and to strengthen the commercial efficiency of the 
consulates by assigning to them commercial attachés, 
a plan which has been found to work well in the Ger- 
man consulates in the United States. The second pro- 
position is to abolish permanent consuls and appoint 
in their stead experienced and capable merchants, who 
will give to the consular office a definite commercial 
character, while its legal and purely official duties are 
performed by young attachés trained in the usual 
manner. No matter which of the plans is adopted, 
there is a general demand that the consular service 
shall remain, as now, a life career. In this they are 
undoubtedly correct provided that the proper men are 
selected in the first place, but the whole efficiency of 
the service rests upon this point. They also demand 
that the basis of its personnel shall be a corps of con- 
sular pupils selected by competitive examination for 
their intelligence, energy, and efficiency as students of 
modern languages, commercial law, and technology, 
trained by special studies for their career and then 
sent out to foreign parts to begin their life work as ap- 
prentices. For the purpose of this service the world 
will be divided into four or five districts, for each of 
which the consular pupil will be specially educated in 
all that relates to language. history, and commercial 
conditions. The consular pupil once prepared will be 





assigned to one of these districts, where he will remain 
during his career, thus saving the reckless waste of 
valuable knowledge and experience which occurs 
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where a competent consular officer familiar with the 
languages and commercial uses of one foreign country 
js suddenly transferred to another, an evil under which 
Germany has long suffered. 

The new German system will be a step farther on 
than any which has been taken by any other govern- 
ment, and the immense advantages of such a system 
are patent to all and the results will be immediate and 
lasting. The bureaucratic system of consular adwin- 
istration has been carried to its extreme limit by Ger- 
many, and now the government appears to have 
learned that the higher and more valuable work of 
the consuls requires special attainments and capabili- 
ties, not only in different countries, but even in differ- 
ent districts of the same country. Germany has set 
herself the task of remaining what she has become—one 
of the foremost manufacturing and exporting nations 
in the world. What she lacks in native materials and 
resources she will make up for by superior educa- 
tion, organization, energy and mastery of details, and 
in the furtherance of this policy every energy of the 
government and people, from the Emperor to the 
factory operative, will be enlisted and exerted with a 
persistent, unswerving patriotic purpose. The con 
sular service is to be made, like her great subsidized 
steamship lines, the effective agent of the government 
for pushing the trade of German merchants into every 
corner of the civilized world ; and our very efficient 
Consul-General at Berlin, the Hon. Frank H. Mason, 
considers that it will be organized, trained and 
equipped for this work with the same scientific thor- 
oughness that characterizes the military, industrial 
and educational systems of Germany. As has already 
happened in law, medicine, engineering—in nearly 
every field of applied science—the day of the all-round 
man with a smattering of many things, but a thorough 
knowledge of nothing, is definitely past, and the suc- 
cess of the future will be won by the nations as well as 
by individuals who ean bring the highest attainments, 
the largest experience, and the most consummate pro- 
ficiency to bear where competition is keenest and the 
richest prizes are to be won. 

—> + + +o 
PAWNBROKING. 

A large part of a recent Bulletin of the Department 
of Labor is given toa report on pawnbroking in Europe 
and in the United States, by Dr. W. R. Patterson, of 
Iowa University. The facts obtained by Dr. Patter- 
son are most interesting, although the precise origin 
of the pawnbroking business is still shrouded in ob- 
security. He is disposed to conclude that the banker 
of to-day is a descendant of the old pawnbroker rather 
than that the pawnbroker of to-day has derived his 
business from the ancient banker. In Holland the 
pawnbroking trade ean be traced to 1534, when a pawn 
bank was set up by a Flemish priest at Ypres. Hol- 
land adopted a system in 1614, and France appears to 
have done so in the same year. It was not until 1591 
that a pawn bank was established in Germany, al- 
though it is believed that an experiment was made as 
far back as 1198. 

In the Continental countries generally, the govern- 
ment has undertaken the pawnbroking business for 
the benefit of the poor. This was doubtless in pursuance 
of the general governmental policy of suppressing the 
Jews, who had been for so many centuries the money- 
lenders of Europe and against whom charges of merci- 
less usury and distraint had always been outstanding. 
This seems to account in some degree for the religious 
tinge given to the pawnbroking business wherever a 
Continental government has gone into it. The idea of 
saving the poor from oppressive interest-rates has 
caused some ventures to take the form of a gratuitous 
loan system; but as the theory has grown that the 
pawn broking industry had a business side quite as im 
portant as its charitable side, and that its successful 
conduct and permanent usefulness depend upon its 
being on a self-supporting basis, the laws affecting it 
have been constantly liberalized to keep pace with the 
progress of the times. In Belgium, the interest varies 
from 4 to 16 per cent a year; in Holland, from 5 to 18 
per cent ; in Germany, the maximum rate is 2 per cent 
a month for sums of $7.50 or less and 1 per cent on all 
larger suns. In France the maximum rate was reduced 
to 6 per cent in 1887, with a fixed charge of one per 
cent on the sum loaned. 

England, like the United States, has steered clear of 
governmental participation in the pawnbroking busi- 
King Richard I. fixed the rate at 10 per cent in 
1199; the Jewish brokers continued to charge from 45 
to 65 per cent, so that they were expelled in 1290. The 
Lombards, who sneceeded them, do not appear to have 
been much better and were driven out in 1530. Several 
sovereigns, including James I., Charles II.. William 
III., and George I., tried various plans for regulating 
the trade. Laws have been finally framed which sur- 
round the trade with such restraints that the poor are 
protected. 

In the United States the general tendency has been 
to leave pawnbroking as free as any other business, so 
that it does not become in any way an abettor of 
crime. Pawnbroking flourishes only in an urban dis- 
trict and in general in a rather congested locality. 





ness. 
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License fees and bonds are general, and the interest 
charges vary greatly in the different States. In Maine 
pawnbrokers can charge only 6 per cent a year on 
loans of $25 or more ; while in one county of Virginia 
the interest may be as high as 10 per cent a month, 
In some of the States the sale of unredeemed pledges 
is required to be by publie auction, and the laws which 
protect both the pawnbroker and his clients are legion. 
In Boston there is the greatest measure of police con- 
trol. Pawnshops are in charge ¢f some thirty detect- 
ives, five or six of them visiting each broker daily, 
and at least two-thirds of the robbers arrested in Bos- 
ton were tracked by the pawnshops. There are laws 
in some States governing the articles which may be ac- 
cepted in pawn, but usually the city ordinances adjust 
this matter. Asageneral thing it seems to be assumed 
that the pawnbrokers are quite an honest lot of men ; 
even their patrons show a great deal of confidence in 
them, and where the population is settled, as in Phila- 
delphia, it is not uncommon for regular pledgers to 
leave articles without taking any receipt, and in Pro- 
vidence the tickets are often left with the broker for 
safe keeping. Although the government does not go 
into pawnbroking in this country and every reasonable 
encouragement is given to pawnbrokers, there are a 
few privately capitalized corporations and societies 
having a benevolent aim in view, and the maintenance 
of them unquestionably acts as a check upon the 
rapacity of some of the brokers who are in the business 


for gain alone. 
- 0 


SAVING IN ISOLATED PLANTS. 
BY ALTAN D. ADAMS, 

Isolated electric plants are those devoted to the light- 
ing of individual buildings, manufacturing plants, and 
institutions, as opposed to general publie service. The 
electric machinery for isolated plants is usually located 
on the premises to be lighted, and driven from some 
previously existing source of power, or by an engine 
or water-wheel especially installed for the purpose. 
The cost of power per horse power hour delivered to 
the dynamo will vary with a variety of circumstances, 
but may be taken to range between 0°8 cent and 3°33 
cents per horse power hour in nearly all cases. 

Taking a suitable cost of power for any giver case, 
the cost of electric light may be found when the 
charges for interest on first cost of electric equipment, 
its depreciation, the amount for lamp renewals and at- 
tendance are known. Basing estimates on the use of 
fifty-watt, sixteen candle power incandescent lamps, 
the following named prices are very nearly correct: 
First-class makes of dynamos may be had in medium 
and large sizes at about twenty dollars per kilo- 
watt capacity, which amounts to one dollar per 
lamp eapacity, since 1000+50=20, which number of 
fifty-watt lamps can be operated per kilowatt of elec- 
tric energy supplied. The cost of electric wiring and 
fittings is not quite so uniform as that of dynamos, 
but varies with the quality and style of fittings and 
the kind of building in which they are used. 

In factory, warehouse, and other buildings where 
the electric wires may be erected in plain sight on 
porcelain supports, the average cost of all electric wires 
and fittings from the dynamos to but not including 
the lamps may be fairly taken at $2 per lamp. In 
office buildings and other places where the electric 
wires are drawn into iron or other conduits, the average 
cost of all electric wirings and fittings will be about 
$4 per lamp. Neither of above estimates is intended 
to cover the cost of the expensive brass fixtures some- 
times used for electric lamps as well as gas, but the 
figures for open work include flexible electric cords for 
drop lamps, and the price for conduit work ineludes 
plain iron pipe fixtures for the support of lamps. 

If ornamental fixtures are desired for the support of 
lamps, they may be had at a variety of prices, but 
their cost can hardly be included in the necessary cost 
of an electric plant. The engineer who has charge of 
the power plant usually gives the necessary attention 
to the electric equipment without additional compen- 
sation, but an average allowance of 0-01 cent per lamp 
hour may be made to cover extra services in all cases. 

Depreciation and repairs, including the cost of oil 
and waste, may be safely taken at 10 per cent per year 
on the cost of dynamos, and an annual interest charge 
of 5 per cent should be made on the same cost. On 
eost of wiring, the repairs and depreciation will be 
eovered by 5 per cent, and the interest by another 5 
per cent per annum, making a total of 10 per cent. In- 
candescent lamps at the market price of twenty cents 
each, and burning four hundred hours on the average, 
which is hardly more than one-half the time they are 
frequently kept in use, cost 20 + 400 = 0°05 cent per 
lamp hour. Taking as the average cost of one horse 
power per hour the mean of the maximum and mini- 
mum rates of 0°8 cent and 3 33 cents, above stated, the 
average rate becomes (0°8 +- 3°33) + 2 = 2:06 cents per 
horse power hour. Now, as one horse power is equivas 
lent to 746 watts, it will operate 746 + 50 = 14°92 fifty- 
watt lamps, so that the cost of power will be 2°06 + 
14°92 = 0°138 cent per lamp hour. Since, however, the 
average dynamo of medium size will only deliver as 
electric energy about nine-tenths of the mechanical 
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power supplied to it, the actual cost of power per 
lamp hour will be 0°138 + 0°9 = 0°158 cent. 

The interest, depreciation, and repair charge on 
dynamos being 0°10 + 0°05 = 0°15, or 15 per cent per 
annum, and the first cost $1 per lamp capacity, these 
charges amount to 100 x 0°15 = 15 cents per vear per 
lamp capacity ; and om the basis of three thousand 
hours per year, or ten hours per day for three hundred 
days, the expense for interest, depreciation, and re 
pairs is 15 + 3000 = 0.005 cent per lamp hour. 

On the exposed class of wiring at $2 per lamp, inter- 
est, depreciation, and repairs, at 10 per cent, amount to 
200 x O'1 = 20 cents per lamp capacity per year, or 
20 + 800 = 0006 cent per lamp hour. In case of the 
wiring in conduits at $4 per lamp, the yearly charge is 
400 x 01 = 40 cents per lamp capacity per year, or 
40 + 3000 = 0012 cent per lamp hour. The total cost 
per lamp hour is the sum of above items, as follows : 

Cost of power 
Cost of lamp renewals . 
Cost of attendance............++ eocccens ono 
Interest, depreciation and repairs on 
QOD, 0.56.05 2046005 cnceteces 
Interest, depreciation and repairs on 
wiring ...... Crseneeees 
Total cost to operate fifty-watt lamps 0230 “ “* 

This estimate for the cost of light in isolated electric 
plants is based on the most expensive style of wiring, 
and an ample allowance in other directions, so that it 
is probably higher than the actual eost in many cases, 
where cheaper power, less lamp renewals, no extra at 
tendance charge, and less expensive wiring and fittings 
are had. It should be noted that nearly all the above 
charges occur only in operation of the plant, so that 
when not in operation the only charge is for interest 
and a small part of the depreciation named. To com- 
pare the cost per lamp hour of electric light from a 
public supply and from an isolated plant, the interest 
and depreciation, cost of wiring and fixtures may be 
omitted from both charges. as they would be the same 
for each, and the cost of lamps for public supply may 
be taken as included in the 'ecommon charge of fifteen 
cents per thousand watt hour, as this is a usual prac- 
tice, the supply station furnishing the lamps 

At fifteen cents per thousand watt hour, the cost to 
operate a fifty-watt lamp is found from (15 x 50) + 
1,000 = 0°75 cent per lamp hour, while deducting the 
item for wiring in cost above found gives 0°230 — 0°012 
= 0218 cent per lamp hour as the cost with isolated 
piant. Dividing the cost per lamp hour with isolated 
plant by the cost from publie supply gives 0°218 + 075 
= 0°29 or 29 per cent, showing the cost of light from 
the isolated plant to be only 29 per cent of the cost 
from public supply. Taking gas at $1 per thousand 
eubie feet, or one mill per foot, the cost for a 5 foot 
burner, corresponding to a sixteen-candle lamp, is 0°50 
cent per hour, or 0°5 + 0°23 = 2°17 times the cost of a 
sixteen-candle fifty-watt incandescent lamp in an iso- 


0153 cent per lamp hoor, 
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lated plant. 

With the cost of electric light in isolated plants at 
less than one-third that from publie supply, and not 
one-half that of gas, it is no wonder that the increase 
in the number of these plants has been one of the most 
marked features of electrical development during the 
past ten years ; but the wonder is that in so many large 
buildings and institutions sums are still paid for light- 
ing by gas or electric power that often in one vear, 
and in very many cases two years, would cover the 
complete cost of acomplete isolated plant, To prove 
this last fact, it is only necessary to remember that the 
cost of first-class electric machinery and wiring is onlv 
about $5 per lamp capacity, and then compare this 
figure with the vearly charge for gas or electricity from 
the publie supply. 

Assuming light to be required three thousand hours 
per year, the charge for electric power per lamp year 
at three-fourths cent per lamp hour is 0°75 x 3,000 = 
2.250 cents, or twenty-two and one-half dollars; while 
with gas at one-half cent per lamp hour, the cost per 
lainp year is 0° x 3,000 = 1,500 cents, or fifteen dol- 
lars. If lamps burn so little as one thousand hours 
per year, or three and one-third hours each working 
day, the yearly outlay for gas is enough, and for eiec- 
tric power one and one-half the amount required fora 
complete electric equipment. This wide difference in 
cost between light from isolated plants and public 
supply is inherent in the circumstances of the two 
methods and cannot be overcome. 

The cost of power to the public supply company is 
somewhat less, usually, than to an isolated plant, but 
these companies’ fixed charges are enormously great- 
er, and a large part of their capital must be invested in 
electric circuits between the central station and the 
consumer, on which there is a heavy charge for inter- 
est, depreciation, and repairs per lamp capacity. Iso- 
lated plants seem certain to prove in the future, as in 
the past, one of the most important fields for the ap- 
plication of electrical equipments. 

re ee — 

THE shortage of pig iron has been causing some in- 
convenience, particularly in the West, where some 
founders have had to shut down, owing to the lack of 
raw ma‘erial. Itis net thought that the famine will 
last very long. ‘ 
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The Larce Countries of the Globe and Their 
Colontes, 

M. } Barré, secretary of the Société de Propa 
rande ( nial, savs L’Llustration, has compiled a list 
sof the various powers Fol 
ng are the figures which he gives 

Million 
Inhabitants 
406 
wa 
LR 


5 


British Empire, about 
» 4) OO a f rope, 108. 300.000 it Asia, 45,000,000 
00,000 in America, and 
2 2) O00 ir Europe, 23,600,000 in Asia, 


America, and 150,000 in 


The fol ving table gives the land area of the coun 


f 


tries having about a million or more square miles « 


Square miles 


WR 
Per $38,817 
403,109 
391,139 
England < ipies the first place in respect to her 
She contains a quarter of the 
human race 4 second quarter is Cliinese Almost a 
Russia, France, United 
of the popula- 


population and area 
third quarter is contained 
tion of the are therefore governed by only siz 
mpire contains only 125 189 square 


wiles in Europe, but has 2,248,476 in Asia, 2,625,616 


America, and 3,299,781 in 


es in Europe, 309,668 in 


rane na 206, 200 square Il 
Asia 706, 752 Africa (including the zone of French 
influence 8, 382 America, and 15,058 in Oceanica 

—_>+.>— —_ 
A NEW ACETYLENE GAS BURNER 

Acetylene g ssesses sO mAanV adVvantayes for iso 

‘ tis little wonder the industry is 
ressing and is pow ona sure foundation 
h consumers have had with 
the new iumna has been that owing to the great 
richness of the gas it was not possible to provide burn 
ore than one cubic foot of 
smoking and conse- 
f mit ty This d fliculty has been ob 
‘ne burner invented by D. M 
Stewa of Chattanooga, Tenn., by the grouping of 

irner and DY a new alr 
1g shows the construction 
loes not differ from those in 
ral use Att ipper end of this pillar is fitted 
oper which is nade of lava or 

mia s i f he burner stems extend from 

this head and re from each other. They are ar 
nee yairs i jet openings in each stem are 
idapt to é t et toward that of the 1dja 
Ka t * of eviindrical form. and is 

nade slight i gw the smalier end fitting into 
t penings the head and its larger end surmounted 
burner t formed by an annular cup-shaped 
flange, D, and extension, A. in whieh the discharge 
di i in oper y. B. is drilled through 
flange op site the onenine fro the tube proper 
he gas tothe tip (see Fig. 2 Open 

an that in 
This flange provides an 
ch terminates 
is tube, f ind the interior of the 

as it toe gas is discharged from the onen 
into the air space, and so pro 

" xture of the air with the gas dis 

rt t e aperture in the flange The air 
feature of the burner, and is 
sas burners, the old method 
Delng to surround the jet of gas witha number of small 
sfor a In the new burner the cup 


ahs ; vit pr 
huaped Cay provide i sufficient amount of air. and 
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keeps the burner cooler than with any other known 


construction 

The tips are so arranged that the two jets are di 
rected toward the jet from the adjacent tip, and in 
wardly in an oblique position. The jets so discharged 
from each tip commingle with the jets discharged 
from the adjacent tip on each side so as to form flat 


flames The head being located between the pillar and 





A NEW ACETYLENE GAS BURNER. 


the burner stems, the pillar is kept from becoming 
heated. The burners are made by the State Line Talc 
Company, Chattanooga, Tenn. 
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PECULIAR LIGHTNING FLASHES. 

Our illustration is taken from a photograph by Mr. 
A. E. Small, of Madison, Wis., made in June, 1898, and 
was sent to us by Mr. Robert M. Long, of Sun Prairie, 
Wis. 

Attention is called to the peculiar-ribbon-like ap- 
pearance of the flash. 

An experienced photographer of lightning flashes 
informs us that this photograph is an excellent exam 
ple of its kind, and states that the theory is that the 
lightning, in its passage through the air, is driven by 
the wind so as to flatten it out, giving it the ribbon 
effect. This may occur oftever than we are aware of, 
because if the wind was driving the lightning toward 
or from the camera, the effect could not be observed. 
If, however, the wind blows across the field of view, 





RIBBON LIGHTNING. 


then an opportunity is afforded for getting a picture 
of this curious kind of a flash 

The tree barely visible at the bottom of the picture 
shows the flash to have moved in a horizontal direction 
across the sky 

It is probable the study of photographs of lightning 
flashes may become as interesting as those on the sub 
ject of astronomy. Certainly some remarkable effects 
can be obtained if the proper advance arrangeinents 
are made. 
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Automobile News. 

There will be a parade of automobiles at Newport 
some time during the present month. 

The first automobile club of Germany has just been 
organized and the Duke of Ratibor is the president. 

The United States Express Company will soon have 
an automobile express wagon for trial in New York 
city. Horseless vehicles are an ideal means of trans 
porting express matter in large cities. 

A show of automobiles is to be held at Dover, Eng 
land, September 18 to 21, simultaneously with the 
meeting of the British Association. The object of the 
show is primarily to provide an interesting display 
and to benefit the motor car industry. 

A New Jersey automobile syndicate has recently in 
creased its capital stock toa considerable amount in 
order to establish a connecting system between New 
York and Philadelphia. It is expected that this will 
be a model working system for other cities. 

A recent writer in a New York paper has noted the 
fact that with the general introduction of automobiles 
cruelty to animals will almost cease. <A driver will no 
longer be able to exercise his whip, and if he forces his 
motor unduly he is reasonably certain of a good repair 
bill. 

A plan is on foot to establish an automobile line be 
tween New York and Morristown, N. J. The residents 
of that town object to a trolley line which it is proposed 
to construct, and it is possible that the traction com 
pany will start an automobile line, which will be un- 
objectionable. 

Prince Lobenguela, of Matabeleland, recently had a 
ride in ahorseless carriage. When the vehicle arrived, 
he inquired after the horses, and first considered it asa 
Finally he consented to mount and 
At the end of the trip 


** devil machine.” 
thoroughly enjoyed the ride. 
he patted the automobile as though it were a horse. 

On July 30, two automobiles beat the Paris-St. Malo 
express in a race between these cities, which are 226 
miles apart, making the best time ever recorded for an 
They covered the distance in seven hours 
The time of the train was 


automobile. 
and thirty-five minutes. 
seven hours and forty-eight minutes. It cannot be 
considered a very fast express train, however. 


As already noted, the number of accidents to auto- 
mobilists in France is constantly increasing, and un- 
fortunately a large number of them cannot be traced 
to any well-defined cause. The entire motor carriage 
seems to fail at the wrong time, when going at a high 
rate of speed. In most instances the carriage has been 
entirely destroyed and the occupants have only escaped 


death or serious injury by a mere chance. 


The recent automobile exhibition at Paris more than 
paid expenses, and there is a tidy little balance left to 
facilitate international contests. The exhibition showed 
that what was desired by a large number of people 
was an automobile carriage which should be bigger 
than a tricycle and which could be sold at a price 
much less than the large and heavy automobile vehicles. 
Those which cost about $800 are very popular. 


The Automobile, a monthly magazine devoted to the 
interests of horseless traction, will soon be published 
in New York city. The business manager of the 
magazine has just returned from Paris after a-close 
study there during the last two years of everything 
appertaining to automobile carriage interests, and he 
has secured the co-operation of competent, expert 
writers in Europe. The first number of this periodical 
will be looked for with interest. 


Liverpool has had an exhibition of horseless vehicles 
for heavy traffic. A number of lorries and heavily 
loaded wagons were set at difficult tasks, even to climb- 
ing zigzag gradients and running up hills laid with 
smooth cobbles. A Bailey & Thornycroft lorrie loaded, 
stopped and started on a steep gradient. It sueceeded 
in successfully carrying its load of three and a half 
tons and restarted without skidding. It is the opinion 
of English experts that if England has been backward 
as regards motor carriages for pleasure, she is well 
ahead with vehicles for carrying freight, and that these 
wagons are destined to play an important part in the 
transport work for the army. 


The automobile and bicycle exhibit at the Paris 
Exposition will be located in the building, at the Bois 
de Vineennes, provided for the housing of the railway 
exhibits of all countries. Ample space has been secured 
for the American bieyele building. It is located in 
conjunction with a special bieyele track for showing 
the wheels in operation. It is evidently expected that 
Ameriean builders will make a larger showing than 
any other country. A track two miles in length runs 
around the lake in the park, which will aid in properly 
showing the automobiles. A space of 4,300 square feet 
in the automobile building has been secured for 
American exhibitors. American builders of horseless 
vehicles are now so numerous and the types which 
they make are so varied that the display ought to be 
one which will be highly creditable to this new 


industry. 











- 











AUGUST 19, 1899. 


THE STRATFORD TROLLEY CAR DISASTER. 
The recent deplorable troliev car accident at the 
upper part of Stratford, Connecticut, in which twenty- 
nine people were killed and sixteen were more or less 
seriously injured, is certainly one of the most shocking 
disasters in the history of the electric railroads. 
Speculation has been rife as to the predisposing 
eause whieh led to this wholesale loss of life. 
but the facts that have been brought out at 
the inquest, coupled with a personal inspec- F 
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15 feet on the bridge, and the expert engineer who 
made an examination of the bridge states that the 
wheel climbed the rail at 10 feet from the abutment. 
The flange seems to have ridden upon the rail for 30 
feet before dropping into the space between the steel 
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There are many lessons to be learned from this di: 


aster. In the first place, it is simply courting disaster 
to allow suburban trolleys to run upon newly laid 
tracks before they have been properly ballasted, align 
ed, and surfaced, particularly if the cars are of the 
long body and short and rigid wheel-base type. 

The second lesson is that the style of guard 

rail used on this bridge is unable to keep 

a car on the bridge if it jumps the rails whet 

‘| going at high speed. If wooden ties are use: 
they should be inside and not outside the rails, 





tion of the site by a representative of the Sci 
ENTIFIC AMERICAN, leave but little doubt 
in our own mind as to the train of causes 
which precipitated the disaster. 

The accident occurred on the afternoon of ; 
Sunday, August 6, on the extension of the f | 
Bridgeport and Stratford Electric Railway 
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iat 





for we must remember that the tread of the 
wheel is raised about an inch from the ties by an 
amount equal to the height of the flange, and 
if, as in this case, planking is laid on the ties, 
another inch of height is lost. It is probable 
that the effective height of the guard-rail was 
not over 3 inches, for we must subtract cne 





through the north part of Stratford to Shel 
ton, ten miles north, and known as the Shelton 
Street Railway. The extension runs north from 
the old road along the highway of the former 
town for about a wile, and then turns to the left 
over private property across the site of an old will 
pond, which had been drained during the building of 
the road. The track crosses the depression in which 
the pond lies by means of the steel bridge shown in the 
accompanying illustrations, which was built by the 
Berlin Iron Bridge Company, and, except in the par- 
ticulars to which reference is made later in this article, 
appears to be of the best design and construction. From 
the point where the track leaves the 
highway to the bridge is about 700 
feet, and the’grade descends at the 
rate of three feet in one hundred un- 
til the bridge abutment is reached. 

The total length of the bridge is 
about 400 feet. It is carried on steel 
piers resting upon masonry found, 
tions. The trusses are of the deck 
type, and the floor consisted of ties 
6 X 8S inches X 14 feet in length, laid 
on and bolted to the steel trusses and 
spaced and held in place by two guard- 
rails of oak measuring 6 X 10 inches, 
which were notched down over the ties 
and secured to them by screw bolts. 
The guard-rails were spaced about 12 
inches on the outside of the rails. 

The road was entirely new, having 
been opened for traffic only three 
days before the accident occurred, and 
the approach to the bridge appears 
to have been in a very unfinished con- 
dition. This approach for the whole 
600 or 700 feet of its length consisted 
of a sand and gravel fill, upon which 
the ties had been laid, but no great 
amount of tamping or surfacing had 
been done. 

The car was of the four-wheeled, 
rigid base type, with the axles places 
well in toward the center, and long 
overhangs. It was heavily loaded as it turned out from 
the highway and started on its fatal trip down the 600 
or 700 feet of grade and across the bridge. According 
to the evidence of the motorman, when he started he 
turned the controller three notehes and did not shut off 
the current until he was within 100 feet of the bridge. 
He says that the car was not running fast. or any faster 
than usual; but it is easy to ealeu- 
late that the acceleration due to a 
descent over several hundred feet of 
a3 per cent grade, aided by the cur 
rent due to the controller being one 
third open, would result in a speed 
that was probably between 25 and 
30 miles an hour. The rapid move 
ment of the car over a new and 
practically unballasted track ap 
vars to have produced a fore and 
iff ** teetering” of the car—a result 
whieh invariably follows when a 
‘ar of this type with a long body and 
short wheel-base base passes over 
in uneven track. This motion was 
probably greatly aggravated when 
the forward axle passed from the 
elastic roadbed to the unyielding 
ibatment, the motorman testifying 
that it ‘jolted a little” at this point. 
[t is quite conceivable that the ver- 
tieal oscillation had reached a point 
where the load was practically all 
taken off the forward axle. and un- 
der such conditions it would only 
require a slight sidewise pressure 
to cause the right-hand wheel to 
mount the rail. 

Now that this was what hap- 
pened appears probable from the 
evidence. The motorman stated 
that he first noticed that some 
thing was wrong when he was about 


1.—The upper drawing shows bridge floor as built; the lower drawing 
shows improved floor with both inside and outside guard-rails. 


rail and the guard-rail. The wheel then ran for 28 feet 
against the inside of the guard-rail, which it finally 
mounted, the ear continuing to run diagonally upon the 
ties for another 30 feet until it finally toppled over and 
fell bottom up a distance of 37 feet to the bed of the mill- 
pond below. The fearful mortality was largely due to 
the weight of the heavy motors under the floor with the 
added weight of the wheels crushing the roof-support- 





2.—Wrecked car lying beneath the bridge. 


ing posts, the victims being thereby imprisoned be- 
tween the floor of the car and its roof. Our upper 
illustration shows the ear floor intact except the motor 
opening, while the seats are demolished excepting that 
in the rear. The car was turned back into the posi- 
tion shown and the dead removed from the spot indi- 
eated by the confused mass of debris. 





3.—Deck view, showing where car left the bridge, 
STRATFORD TROLLEY CAR DISASTER, 
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inch for notching down over the ties, oie ineh 
for the planking, and one ineh for the height 
of the wheel flange, leaving only 3 of the 6 
inches of depth of the guard-rail available. 

As a matter of fact, however, good construction de 
mands that a steel rail guard be placed about 5 or 6 
inches inside of each main rail. Had such rails been 
in place on this bridge, when the right-hand wheel 
dropped over to the right of its rail the left-hand wheel 
would have had the full height of a 5-inch steel rail to 
prevent its further movement in a lateral direction 
across the bridge. If by any chance it had climbed 
this rail, it would still have had to 
elimb the right-hand steel guard-rail, 
and with the assistance of an 8 by 10 
wooden guard-rail placed on the ex- 
treme ends of the ties, as shown in 
our engraving, the further progress 
of the car would be arrested. 

The tracks of the derailed car a 
outlined in our lower  illustratio, 
which was made from a photograph 
kindly loaned us by The New York 
Herald. It will be seen by the track 
on the right that the face of the right 
wheel pressed against the edge of the 
guard-rail with such force that it 
finally struck a soft or biting spot, 
which assisted it in mounting the 
guard-rail. 

A floor system constructed on the 
lines above shown would, in our opin- 
ion, be a perfect safeguard agaiust 
such disasters as that of August 6: but 
as long as the control of a derailed car 
is left to a couple of wooden stringers 
placed on the outside of the rails, the 
chances of its remaining on the bridge 
are exceedingly slim. 

-_—__ P+ 2 oe — 





A School for Motormen, 

The Metropolitan Street Railway 
Company of New York has a regular 
school for motormen, which is de 
scribed in a recent number of The Street Railway Re 
view. The men are not given any theoretical instrue 
tion, the idea being merely to teach them the practi 
duties connected with their work. A book of rules 
given to each new man, with which he has to acquaint 
himself, and he is obliged to undergo an oral examina 
The practical drill, to which considerable 


time is given, is rendered possible 


tion in it. 


by a room which has fifty controller 
or brake equipments. The instruc 
tor gives bell signals,and the men 
operate the controllers and brakes 
according to the signals which 
they receive. After a thorough 
practice in coutrojler and brake 
manipulation, the student is in 
structed in the clerical work to be 
required of bius and then is placed 
with a sub instructor on a car for 
two or three weeks. The company 
is satisfied that the school gives it 
better men than they would obtain 
by immediately handing a raw re 
cruit over to an experienced motor 
man to be broken in, and considers 
that it saves them large sums, not 
only in motor and controller repairs, 
but also on the accident account. 
Weekly lectures connected with 
their employment are also given 
in the schoolroom, which are free 
to the employés of the company. 
They also have the use of a club 
room, with a library and reading 
room, 
— oe _ 

THE Pennsylvania Railroad is 
now running ai train between 
Washington and Atlantic City, a 
distance of 206 miles, in four hours 
and twenty minutes 








118 
Sorrespondence. 


fripler’s Surplusage,. 


T he |} t rf SCIENTIFIC AMERICAN 
In answ o the e1 suis that have appeared in 
vour valua irna y theory of Tripler’s sur 
plusage, | ild beg say that I now fully admit the 
{ 1 firs irgument, but inasmuch as it ap 
pears wt I ha . * conception of Tripler’s pro- 
-_ " <sal follow that surplusage it 
self is al pos 
| , wa reneat tha un not contending for the 
possib \ . , force when | speak of the 
possil \ su ug but simp insist that by 
means juid air it vy be possible that Tripler has 
disco ed a new i va natural force. The 
man W n ted st waterwheel aud Tripler 
may Poss placed the same category. It ap 
pears now ut Tripler | juces his surplusage, if he 
pr es i i y by the heat of the sun, 
is i rig The it by he pressure of the 
“at =| 
i an ant ite the shout of derision that will fol- 
iow &s il il y scientific proposition. It 
“ i said that my own o ginal eriti 
cis ‘ . gaining a surplus by using 
the heat e atmosph to expand when one must 
again uvainst the same hea ipplies equally 
ava . is D =s t ‘ 1) i nuosphere, nas 
much as this pressure car uly be utilized by creation 
of a \ 1 and tl ‘ iis vacuum would 
Os as ié v is would be gained by its use, 
With a perfect frictionless uc ind given a vacu 
1m t urt w f if the air ishing into the 
receiver would st furnish the energy required to 
pump ou he a i create an equal vacaum in 
‘ ve {sa . in same temperature, 
However, Tripier does not “pump out” air to 
fori his wcuu bu he que fies part of it and 
ut Les ie pres Nuing air, rushing in to 
repla nish him the power for the liquefae 
tir 
Iti be said that the greatest pressure alone will 
not liquefy a und certainly not 15 pounds per square 
j WW 8 he pressure of the atmosphere will 
furnish s ious. However, we start out 
with the assumption that the temperature within 
[rip s I ¢ qj aS already been reduced 
to say 204 1m beiow zero with the liquid 
irs ) luced in another liquefier 
by ‘ y 5 gine Now, air liquefies 
wi | i 2 hen it a tempera- 
ture ap} 2 * 290) may be con- 
sidered t . f less than 15 pounds is suffi- 
cient f iy int now is to determine 
wheth vy of fresh air at 70° above zero 
will tend emperature within the lique- 
her more e liquefaction of part, say one-twen 
tieth, of this fresh air tends to decrease it. The incom 
ing a shes 8 energy toward liquefaction 
by its p su i i negative energy against liquefac 
tion tr i i I positive energy exceeds the 
nesratis " isawe is create and liquid air 
\ e | i A t 5 
H. GAYLORD WILSHIRE 
Los Angeles, J ), 1800 
FAULTY FZATURES IN OUR PROPOSED SHEATHED 
AND COPPERED CRUISERS 
By an Act (ougress, al roved March 3. 1899 ap 
propriat \ ude f the construction of six 
. ‘ la t iisers of about 2.500 tons trial 
displaces | accordance with the Act, the Board 
on Cons is re nended the building of six 
vessels \ par liars as given in the accom- 
panving t ‘ w that the new ships are to have a 
full load d i 0 s, that they are to be 
of the unprotected type, that they are to ecarrv 700 tons 
of Li, a ut . i » De 546 KnOts 
Th ‘ actor judging of the merit 
ofa | 8 pe of war s to cowpare it with 
hips of a ir ‘ ‘ vyhich represent con- 
temmpora Wwu0]8nY” i s ofthe world. 
Phe dis ce menu [ & Warship, whether it be 3,500 
tons ’ represents t vorking capital of 
the nava I esigning his vessel, he appor 
ions § i I »artmor, so much to arma 
ment, so mu ) so much to coal, and 
» forth I ) ease any particular ele- 
! v ‘ I xpense of the others. If 
ses Up in providing a powerful 
itter Ario! must reduce the coal 
l r perhaps both, and if the ship, 
ther med with engines and boilers in the 
effo omenal speed, either the armor 
or himust saffer. The ideal warship is 
t Ww nes armament, coal endurance, speed, 
sud prot such well adjusted proportions that 
she is for ‘ ‘ e elements of fighting power 
without t e of a sential feature of first 
ClASS COI rt 
Phere is 1 nel f eng eering in which there is 
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The interests 


less pretense than in warship building. 
at stake are so vital, involving in some instances—not- 
ably in the case of Great Britain—the very existence 
of the nation, that every country is aiming to prodace 
the very best results under the appropriations that are 
voted for naval purposes. Designers watch each other 
closely, and borrow each others’ ideas to an extent 
that has no parallel in other branches of construc- 
tive work. Hence, in any such tabular comparison of 
ships as that which accompanies this article, we can 
easily and surely detect the general driftof expert opin- 
ion as to the best type of ship to meet the present con- 
ditions of naval warfare. 

We greatly regret to state it as our opinion that, ton 
for ton, the proposed United States cruisers are the 
least efficient ships of the whole seven, an opinion 
which must be shared by any one who wakes a careful 
study of the figures as here laid down. Not only are 
the new cruisers in proportion to their size greatly in- 
ferior to the U. 
designed over ten years ago, but with their lack of a 
complete protective deck and their low speed they are 
and * Boston,” 


8S. 8S. * Montgomery,” a vessel that was 


a positive reversal to the *‘ Atlanta” 
ships which represent our earliest efforts at steel war- 
s! ip building, made over fifteen years ago. 

It is no reply to these objections to point out that 
the new cruisers are to be sheathed and coppered, 
and that some of their displacement is due to the ex- 
tra weight thus involved, for one of the United States 
the ** New isa sheathed and cop- 
pered vessel, and it is only necessary to add from 150 
to 200 tons to the displacement of the other vessels 
to arrive at their actual displacement, if similarly 
sheathed—an addition which still leaves them a wide 
margin of superiority over the proposed cruisers. 

We will now compare the new cruisers with the 
other six ships enumerated in the table. The ‘* Mont- 

being a cruiser of the unprotected class— 
having no protective deck, but merely a thin 
‘* watertight” deck—is the ship which naturally sug- 
gests itself first foreomparison. Her full load displace- 
2,229 tons, or, adding 150 tons for sheathing, 
say 2,380 tons, which is 1,120 tons less than that of the 
Yet, in spite of this disparity, the smaller 


cruisers, Orleans,” 


gomery” 
that is, 


ment 


is 
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COMPARISON OF PROPOSED 3,400-TON CRUISERS WITH 


| 
** Montgomery.” | ** New Orleans." 


Name of ship 
United States. United States. 


Name of navy 


Proposed Cruisers 
United States. 


BOMB... 00 ccsesece 1899. 1889, 186. 
Full load displace 

ment, tons a4n 2,229 3,437 
L. W. L. length.. Que ft. 208 ft. 346 ft. 
Extreme beam....... 43 ft 37 ft. 45 ft. 9 in. 
Total bunker capa- 

city, tons ae 70 340 800 
Trial speed, knots 164 19 | 


20 
14 in. to 3 In, 
six6in.r 
four 4°7-in. r. f. 
two l-pdr, ten 6-pdre. 
two Colts four |-pdr 
one 3-in, field gun four machine guns 
two field gune 
None, 2 3 


none 
ten 5-in. r. f. 
six 6-pdrs. 


none at ends 
ten 5-in. r. f. 
eight 6-pdre 
two ]-pdr 
four machine guns 
one field gun 


Protective deck. . 
Battery 


Torpedo tubes 


and older boat has the same battery and 2% knots 
higher speed; whereas, on an increase of over 1,100 
tons in displacement, the new desigus can only show 
an advantage of 360 tons of coal and 2 inches of steel laid 
on the slopes of the unprotected deck fora third of the 
The * Montgomery,” more- 
over, carries two torpedo tubes. The extra speed and 
the torpedo outfit offset the extra coal carried by the 
1,000 tons of dis- 
placement unaccounted for, even if we admit that the 


vessel’s length amidships. 


new boats. So that we have about 
accommodations for officers and crew are improved. 

The comparison with the ** New Orleans” of our navy 
is particularly interesting, as the ships are of practically 
the same size and both are sheathed and coppered. 


The “New Orleans” was in active service through- 
out the war, and on one occasion fairly smothered 


the Santiago batteries in a single-handed duel ; indeed, 
she has received the highest indorsement from naval 
officers, and it is with them, surely, that the final word 
as to a vessel’s efficiency must lie. The comparison 
shows an overwhelming superiority for the ** New 
Orleans,” for on about the same displacement she car- 
ries 100 tons more coal, she has 34¢ knots more speed, 
she has a complete protective deck with a maximum 
thickness of 3 inches, she carries three torpedo tubes to 
none in the new designs and her battery is considera- 
bly more powerful. At a cruising speed, she can steam 
the distance as the new boats, she can 
runaway from them or run them down at will, andin a 


about same 
stand-up fight she could deliver a greater energy of 
fire, while her protective armor would give her an in- 
comparable defensive advantage. 

Just here, it will be well to state that the alarmist 
rumors as to instability of the ship are altogether un- 
founded. Inquiry of officers in the Construction Depart- 
ment elicits the information that 


” 


the ** New Orleans 
Was hever reported to be unstable, and inquiry of the 
officer who commanded the ship during the war brings 
the statement that in a heavy sea off San Juan, when 
all but empty of coal and ammunition, she showed an 


apparently ample wargin of stability. We touch upon 
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this question in order that the remarkable inferiority 
of the new designs to a well-tried ship of the same type 
and size may carry its full and proper weight of con- 
viction. 

Of foreign ships, we have selected first the “25 De 
Mayo,” of the Argentine navy. If sheathed and cop- 
pered, her displacement would be 3,500 tons, or just 
that of the proposed cruisers, while the increased 
weight would reduce the speed to about 22 knots, 
Here, then, we have a cruiser launched ten years ago, 
and of the same displacement as our new ships, which 
is of over 54g knots greater speed, has a more powerful 
battery (the two 82-inch guns having nothing to 
match them in the new designs), with six torpedo 
tubes as against none, and with a complete protective 
deck 2 inches thick on the flat portions and 44¢ inches 
on the side slopes, as against a strip of 2-inch steel on the 
slopes fora third of the length amidships. On the other 
hand, the only point of superiority of the 164g-knot 
boats is that they carry 700 as against 600 tons of cual. 

The next comparison with the “Puglia,” an 
Italian cruiser which, if sheathed, would displace 
about 2,800 tons and have a speed of 19°¢ knots. On 
700 tons less displacement, she carries a somewhat more 
powerful battery and 50 tons more coal, has a com- 
plete 1l-inch protective deck and 8'4 knots advantage 
in speed, besides carrying two torpedo tubes. This is, 
perhaps, the most striking comparison of all, for it 
shows that as compared with a boat fully 25 per cent 
larger than herself, the Italian cruiser, if sheathed, 
would possess a positive superiority on all points of 
comparison and an overwhelming superiority in speed 
and protection. 

Japan, on 200 tons less displacement (supposing the 
“Suma” were sheathed), possesses a vessel with 3'%4 
kuots more speed, a complete protective deck, a 
slightly less powerful battery, and two torpedo tubes 


is 


as against none. 

Finally, as showing that our 164g-knot cruisers are 
directly at variance with the latest trend of ideas in 
naval construction, we quote the cruiser * Novik,” 
now under construction in a German yard for the Rus- 
sian navy. She is said to be the first of a fleet of ten 


simitar ships, whose designer represents the theo- 
SIMILAR SHIPS IN OUR OWN AND FOREIGN NAVIES, 


* Novik." 


“25 de Mayo.” * Puglia,’ “Suma,” 


Argentina, Italy. Japan. Russia, 
1890. 140%, 1899. 1899. 
8.300 2.60 3.100 3,000 
325 ft. 269 ft. 306 ft. 8 in, B47 ft. 
43 ft. 41 ft. 4) ft. 0) ft. 
600 750 627 500 
a4 20 20 5) 

2 in. to 4% in. 1 in, 1 in 14% in. to 2 in. 
two §2-in. B.L.R. four 5°9-in. r, f. two5 in. rf six 6-in. r. f. 
eight 4°7-in. r f. six 4°7-in. r. f. six 4°j-in. vr. f numerous 
twelve 3-pdre. one 12-pdr. twelve 3-pdra, secondary 
twelve I-pdr. eight 6-pdre. battery 

two machine guns 





| 6 | 2 2 6 


ries of Admiral Makaroff, one of the most brilliant and 
thoughtful naval strategists of the day. This vessel is 
to combine the qualities of the torpedo-boat destroyer 
and the cruiser ; and with her armament of six 6-inch 
rapid-fire guns, and numerous secondary battery, com- 
bined with six torpedo tubes of the under-water type, 
her offensive qualities may be said to be at loast equal 
to those of the 1644-knot cruisers. If sheathed, the 
‘Novik” would displace 3,200 tons. On 300 tons less 
displacement, she carries 200 tons less coal than our 
proposed boats, but, as against this, she has a com- 
plete protective deck, 144 inches on the flats and 2 
inches on the slopes. It is when we come to the com- 
parison of speed, however, that the enormous disparity 
between the two boats is seen, for the ** Novik” will 
be 50 per cent faster, having a speed of 25 knots as 
against the 164g knots of our cruisers. 

If the facts of the above comparison prove anything, 
they establish that if we build the six proposed cruisers, 
we shall possess a class of vessels regarding which we 
shall be bound to admit that, for their size and date, 
they are the slowest and most defenseless vessels in the 
world, and quite unable to stand comparison with sim- 
ilar foreign ships in military, tactical, or strategetical 
efficiency. Further refereuce to this subjeet will be 
found in our editorial columns. 

~_—____—____—_ ++». 
The General Liquid Air Company. 





The General Liquid Air and Refrigerating Company 
has been reorganized, and its capital stock has been in- 
creased from $300,000 to $10,000,000. We have already 
deseribed in detail the plant which demonstrated the 
efficiency of the process, 

~ a + 

It is extraordinary that miners still refuse to use 
the safety lamps, even when they have had terrible 
lessons in their own mines. A strike is now said to be in 


progress in one Pennsylvania mine because the miners 
object to using safety lamps, yet less than two years 
ago an explosion occurred in the same mine in which 
several men were killed, 
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Science Notes, 
Lord Kelvin has been given the freedom of the city 
of London through the Spectacle-Makers’ Company. 
The remains of not less than twenty extinct animals 
have been uncovered by the Wyoming scientific ex- 
pedition, to which we have already referred. Three 
tons of bones have been found in two days. 


The Belgians are an eminently commercial people. In 
Antwerp ten traveling commercial scholarships of 
three years’ duration, with an annual income of $1,000, 
are given to students who most deserve such opportuni- 
ties. 

George Averoff, the wealthy Greek, died recently at 
Alexandria, Egypt. He was a great philanthropist, 
and it was due to his generosity that it was possible to 
revive the Olympic games in Athens, in 1896. He re- 
built the Stadium at an expense of more than $600,000. 

Interesting experiments were recently conducted on 
board the French battleship ‘* Jauréguiberry,” to de- 
termine the limit of distinct vision at sea. From the 
‘** Jauréguiberry ” a balloon was held captive at an ele- 
vation of 1,300 feet while the ‘‘ Carnot” endeavored 
to locate the balloon with her searchlights at distances 
varying from five to twenty-five miles. The experi- 
ments proved that the limit of vision under the cir- 
cumstances was about twenty miles. 

It is reported that Herr Montag, of Mannheim, has 
succeeded in producing coal artificially. At present 
the newspaper reports are meager, and according to 
them the new fuel does not develop poisonous gases, 
creates but little soot, leaves no slate and but a small 
amount of ash, the latter resembling wood or cigar 
ash. The fuel is composed of 92 per cent or 94 per cent 
of ordinary earth and 6 per cent to 8 per cent of cherui- 
cals added. It is said that patents for the invention 
have been applied for in seventeen countries. If this 
news proves to be authentic, the developments will be 
looked for with great interest. 

A number of gems are being found in the Lake 
region, and quite a number of diamonds have been dis- 
eovered. No,less than seventeen well identified dia- 
monds, varying in weight from one-half to more than 
twenty-one carats, have been discovered in the region 
of the Great Lakes. The localities in which these dia- 
monds have been found are distributed over an area 
nearly 600 miles in length and 200 miles in width, with 
its longer axis trending almost exactly northwest and 
southeast. Nearly all the diamonds were obtained 
from the deposits of glacial drift. The colors vary 
from white to white tinged with green and pure yel- 
low. Several of the stones are remarkably fine gems. 


The Randolph & Clowes Company, of Waterbury, 
Conn., has just been made into astock company under 
the name of the Randolph-Clowes Company. They 
manufacture seamless tubes up to 38 inches in dia- 
meter, whereas the largest tubes made in Europe are 
only 12 to 14 inches in diameter. In this country, until 
quite recently, except those manufactured by the com- 
pany to which we have referred, seamless tubes have 
been mnade only up to 8 inches in diameter. Of course, 
in order to produce tubes of anything like a diameter 
of 38 inches, special machinery is necessary and it 
naturally requires great experience to produce tubes 
of this uature. This company has made a large num- 
ber of torpedo tubes for the government. The large 
tubes are used for pump linings, fire extinguishers, air 
chambers, soda fountains, ete. 

United States Commercial Agent Atwell, of Roubaix, 
gives some information regarding Dr. Mendel’s treat- 
ment for tuberculosis which has created considerable 


interest in Europe. The treatment consists in inject- | 


ing daily into the bronchial tubes essence of eucalyp- 
tus, thyme, and cinnamon, held in solution in olive 
oil. The oil descending slowly comes into contact with 
the walls of the tubes in the upper lungs. The vapor 
which is set free saturates the air in the lungs and 
acts on the mncous membrane as far as the air pene- 
trates. Dr. Mendel has treated sixteen tuberculosis 
patients and two suffering from simple bronchitis. In 
these cases he has noted, after a treatment of one or 
two weeks, a lessening or complete cessation of the 
cough and expectoration, as well as a return of sléep, 
appetite, and strength. 


Dr. Robert Stein, of the United States Geological 
Survey, will leave Washington some time during 
August on an Aretic expedition, the object of which 
will be the exploration of the islands lying north of 
the continent. They will be landed from the Peary 
supply steamer ‘** Diana” near Cape Sabine, the east- 
ern extremity of Ellesmere Land. Here houses will be 
built and a reconnoitering trip will be made westward 
to ascertain whether the inlets afford communication 
with the western sea or not. If there is no such com- 
munication, the trip to the western coast will be made 
overland. The winter nights will be spent in taking 
observations, and the westward trip will be begun 
about the beginning of March. The explorers hope to 
be able to reach Cape Eden, and so complete the out- 
line of Ellesmere Land, but the direction of the trip 
will, of course, be determined by the windings of the 
unknown coast, 
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Engineering Notes. 

Nearly one thousand bids have been received by the 
Navy Department for the machinery of the Brooklyn 
dry dock, which was destroyed by fire last spring. 
The lowest bid was $165,000. For the six cranes the 
bids range from $35,000 to $60,000. 

There has been great difficulty in coaling the trans- 
ports at Manila, which has resulted in delay in send- 
ing home the volunteers. There is now, however, on 
the way to Manila a hoisting apparatus which will 
enable the ships to be coaled at the rate of 600 tons a 
day. 

An explosion has occurred on the * Argonaut,” which 
was in dry dock in Brooklyn. It is said that it was 
caused by the introduction of a lighted lamp into the 
gasoline tank of the submarine boat. Three men were 
injured, but fortunately not seriously. The damage to 
the boat was slight. 

The White Pass and Yukon Railroad will be formally 
turned over to its owners by the builders on August 
20. The forty-wile stretch between Skaguay and Lake 
Bennett was constructed at a cost} of $2,000,000, ex- 
elusive of equipment and rolling stock. The work of 
extending the line to Fort Selkirk will be begun at 
once and will be continued all winter. 

Bombay has a railroad which is used in connection 
with the sanitation of the town. According to The 
Engineer, it is over three miles long, and is intended 
for transporting the road sweepings to a piece of land 
nearly nine hundred acres in extent. It is considered 
that this track will fulfill all requirements for about 
twenty-three years. The sanitary authorities have 
tried two systems of destructors, but both have been 
discarded. 

Forty-five acres of land on the ocean beach south- 
west of San Francisco are to be condemned by legal 
proceedings for the erection of heavy batteries for the 
defense of the harbor. The site commands the south- 
ern approach to the harbor and is admirably adapted 
for fortideation purposes. It hasa fine fresh lake in 
the rear which is fed by subterranean springs. Work 
on the battery will be commenced as soon as the 
government secures a title to the land. 


A few days ago the final trials of the Holland sub- 
marine boat were held over the course in Peconic Bay. 
The trials were for the purpose of ascertaining the 
effect of wave motion upon the vessel while going at 
a high rate of speed while on the surface, and to see 
if a high speed could be obtained at any increased 
power. The vessel showed remarkable ability in mak- 
ing rapid headway in moving backward when the 
power was increased. The trial was made over a thou- 
sand foot course, and the time was 1:23; a trifle more 
than 112 horse power was used. This gave the boat 
a speed of about ten knots an hour. The new set of 
dynamos, to be operated by oil, will be installed in the 
boat to take the place of those now operated by air. 


The gas works of the Logansport and Wabash Valley 
Gas Company, of Wabash, Indiana, were destroyed by 
a terrific explosion, which shook the city. The ex- 
plosion took place on August 7. The superintendent 
and his assistant had just completed charging the 
tanks with calcium carbide and water when an ominous 
bubbling was noticed in one of the tanks, and the 
water was shut off. There was then an explosion in 
which there was a column of flaine eighty feet high. 
It carried away the iron roof of the works, which was 
hurled into the air and then settled down to the 
ground amid a mass of bricks from the walls. The 
cowpany installed the acetylene plant less than a year 
ago. It was probably the first ever put in, in this 
country, to illuminate a city, although an Italian city 
has been so lighted for some time. Many plate glass 
windows in the business part of the town were broken 
by the shock, but fortunately no one was seriously 
hurt. 

There is a great necessity for the introduction of 
American safety appliances on foreign railroads. In 
1895-96, on the railroads in. Prussia more than 250 rail- 
road employes lost their lives by accidents and 550 
were injured ; 1896-97, the figures were 264 killed and 
667 injured. On the English roads, in 1897, an aver- 
age of one brakeman in every 274 was killed, and one 
in every 15 injured. A member of Parliament supple- 
mented these figures with the astonishing statement 
that in twenty-five years, 1872-1897, among 1,500,000 
English soldiers, 1,396 were killed in battle, while in 
the same period 9,000 railroad employes were killed. 
This certainly shows that there is great need of an im- 
proved type of railway coupling and other safety de- 
vices, both in Great Britain and on the Continent. In 
Russia the government is now introducing American 
air brakes throughout the railway system, and it is 
probable that automatic couplers will also be insisted 
upon. When improvements of this nature are con- 
templated, those who were concerned with selecting 
the particular appliances to be employed will not 
ignore, says The American Exporter, that the United 
States is the country in which automatic couplers 
were first invented and in which they have been most 
universally used. 
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Electrical Notes. 

Two hundred and forty-eight people bave been killed 
by trolley cars within the limits of the old city of 
Brooklyn, since the introduction of the electric cars. 

The Prussian State Railroads have given an extended 
trial to a system of electric lighting taking the power 
from the axle. This system has now been abandoned. 

According to The Electrical Review, plans are being 
matured for substituting electricity for steam in the 
ferry-boats plying between Philadelphia and Camden, 
New Jersey. 

In a new system of pressing cloth, German silver 
wires are embedded in asbestos laid up between two 
sheets of card, the two terminals of the wires being 
brought to opposite corners of the cards; the whole is 
then used between the folds of the cloth to be pressed. 
Contact is made by means of clips, The temperature 
ean be perfectly controlled, and there is no danger of 
burning the goods. 

Each week fuller particulars regarding the destruc- 
tion of the. Volta exposition appear in the foreign 
papers. We have already on two occasions referred to 
the instruments used by Voita, which were destroyed. 
It now seems that almost all of the Volta autograph 
letters, his books, correspondence and an almost per- 
fect library of books on electricity from the days of his 
discoveries to the present time were destroyed. 

According to The American Exporter Messrs. Vickers 
Sons & Maxim, Limited, of Sheffield, England, has 
just placed a contract in the United States for two elee- 
tric battleship cantilever cranes and trestles and the 
same number of electric cantilever yard cranes for 
their great shipbuilding works. This will be the larg- 
est shipment of cranes ever made to England from the 
United States and it will form the largest electric 
plant of this kind ever erected in England. The 
contract calls for an expenditure of $350,000. 

In Europe, all kinds of schemes are adopted to 
outwit the surgeons who examine conscripts as to their 
availability for military service, and the Roentgen rays 
have unmasked such frauds. Some time ago a soldier 
in a military hospital claimed to have been bitten bya 
horse. A photograph of the finger was obtained and 
five needles were discovered in it. The next day an- 
other photograph was taken, and it was found that 
the soldier had removed one of the needles. The sur- 
geon took out the remaining needles. The soldier had 
injured himself in order to obtain relief from irksome 
military service. 

The San Juan and Rio Piedras Railway Company 
has been incorporated at Albany, New York, to oper- 
ate an electric railway and furnish electric light at 
Porto Rico. The coinpany will operate the first elec- 
tric railway and electric power plant on the island. It 
has purchased a steam road eight miles long and elee- 
tricity will be substituted as a motive power, the over 
head trolley system being used. The work 
structing the road has already begun. San Juan will 
also be furnished with are and incandescent lights. It 
is believed that it is the intention of the new company 
to build a park resort on the sea coast between San 
Juan and Rio Piedras, 


of recon- 


The new power house of the Third Avenue road 
will be 320 feet long and 250 feet wide. It will rest on 
a table of concrete 7 feet thick which will in turn rest 
on piles 40 feet long. There will be thirty-two batteries 
of large boilers, sixteen engines each developing 4,000 
horse power and which can be worked up to 6,000 horse 
power, consequently the complete system when it is in 
stalled will furnish 96,000 horse power. It is said that 
the generators will be placed between the cylinders of 
the engines, in order to avoid waste of power in trans- 
mission and the use of the long shafts. The current 
will be generated at pressure of 1,100 voits aud will be 
reduced at branch stations to 500 voits. 


Of the thirty-nine street railways in and around 
Paris, ten use steam motors in one form or another for 
traction purposes. T'wo employ ordinary loconiotives ; 
two the Lamm and Francy methods; four employ the 
Serpollet system, and two the Rowan system. Other 
lines use the Mekarski system of compresed air. Four 
employ self-contained cars operated with compressed 
air. Six use cars worked by electrical accumulators and 
two with combined accumulators and overhead wires, 
One is worked electrically by means of a surface con- 
tact ; another, says Electricity, is operated by ineans 
of overhead wires and partly by conduit, and still 
another is propelled by means of a cable. 

An American manufacturer of machine tools is now 
making magnetic chucks, which are designed to do 
away with bolting, strapping or otherwise fastening 
down work by the usual methods, which require con- 
siderable time. The chucks are made for the planer, 
lathe or surface grinder. The mechanism consists of 
an electro-magnet made in box form completely inclos- 
ing an electric coil. A switch is provided to manipu- 
late the current, which is taken from the regular 110 
volt shop-lighting are circuit, and any of the chucks 
can be connected in place of a lamp. An automatic 
switching device has also been devised for alternately 
opening and closing the circuit as the platen reverses 
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EXPERIMENTAL TEA GROWING IN THE 
UNITED STATES 


ny j 4 . WAR 
For 1 vears t practicability of tea growing as 
‘ ustr f e southern districts of the United 
States has been the object of more or less study and 
experimentation Hitherto there has been no feasible 
solut great problem of adaptation, although 
has been repeatedly urged that persistent effort ac- 
compa i DV Intelligent study I ti 
subj N ld bring ultimate success 
| x} i 1 time and Ww I 
voived na n to the st ne aouod 
of final resu have frequentiv cause 
aband he efforts after brief 
ex nt I'he yrea stacies have 
been cost ol abor and deficienev of rain- 
fall (Oriental wages are so meager that 
( uy ! ~ el ely impossible, and 
Tl “al i dee ed essential 
for pr ‘ iuetion Is greatiy in ex 
ce of any pr pitation in ti 
ao 
T 1 sulits, however, whiel 
ha I itta 1 through the 
sustall I Dr. ¢ LU. Shepard. of 
Summer ¢ ». 4 ire caiculated [fo al 
tract g ention and to diminish 
in a large weasure the existing incredulity 
as to profitable production of tea in the 
United States Dr. Shepard is a scientist 
of means and culture whose perseverance: 
and 8K have apparently lemonstrated 


that the domestication of the tea industry 
Is a certainty of the near future His 
work has recently received the hearty in- 

nent of Secretary Wilson of the Agricultural De- 


and of Congress in ap appropriation of $5,000 


use of that department in furthering the scheme 
of vestigation The public is naturally interested in 
this subjeet, which has such an economie bearing, for 
last year 71,937,715 pounds of tea at a price of 14 cents 
a& pound were imported, representing an industry of 


$10,000,000 

Dr. Shepard’s experiments thus far are chiefly valu 
abie along the ne of agricultural science precursory to 
ultimate victory on an economic basis. His estate. 
ealled Pinehurst, consists of about 700 acres of gently 
undulating grounds dotted with thick woodlands. 


A large part of the domain is oecupied by the Pinehurst 
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possibly to the necessity for overcoming the original 
acidity of the soil. Delay was also occasioned by the 
erroneous plan of pruning, following the foreign prac- 
tice and adopted at the beginning, whereby clean 
stems were maintained, and the loss of many plants re 
So great was the degree of disappointment at 
well nigh forbade a continuation 

In consequence, little leaf was 


sulted. 
this stage that it 

of the experiment. 
picked until 1894, when 151 pounds of green leaves were 





INTERIOR OF PINEHURST (S. C.) TEA FACTORY—DRIERS FOR FIRING TEA. 


garnered, later crops being: 1895, 333 pounds; 1896, 
600 pounds ; 1897, 648 pounds ; 1898, 1,200 pounds. Last 
year the green leaves afforded nearly 300 pounds of 
Pinehurst best black tea, which retails in Charleston 
at $1 a pound. 

At present this Rose tea garden contains about one 
thousand bushes, each bush composed of many stems: 
the result of eutting out the main stem to induce a lux- 
uriant sucker growth. Two hundred of the younger 
plants which replaced the older ones that died natural- 
ly produce less leaf; and altogether the garden of a 
little less than an acre contains the equivalent of nine 
hundred plants in good bearing. The usual number in 
Oriental gardens is two thousand plants to the acre. 

On the basis of nine hundred plants, the production 
per bush is almost five ounces of tea, which equals the 
vest yield per bush of Ceylon and India and is from 
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it is from one to two ounces ; in India and Ceylon three 
to five ounces. In the last named countries there are a 
few exceptional estates which annually produce over 
1,000 pounds of tea to the acre. Dr. Shepard looks for 
the doubling of the output for a year or two, although 
he states that it is impossible to estimate the limits of 
expansion before the plants reach maturity. The in- 
erease each year, it is to be noted, has amounted to 
almost 100 per cent, with the exception of 1897, when a 
prolonged autumnal drought materially 
interfered with leaf product. 

This gratifying result of an experi- 
mental tea garden presages final economic 
success and attests the wisdom of the me- 
thods of cultivation adopted by the grow- 
er. Two larger gardens, also formerly 
piney woods ponds planted with Darjeel- 
ing seedlings, promise successful rivalry 
within a few years; and yet others give 
token of still greater productiveness, 

The main points to be observed in cul- 
tivation inhere in the method of pruning ; 
first directed to the gradual extension of 
the breadth of the plant, thus increasing 
the number of shoots available for picking, 
and second, to strengthen these shoots, 
that their vigor may be maintained up to 
the last flush and they are able to react 
quickly in fresh delicate foliage. Both 
scientifically and economically, this is 
better than the plan pursued in India (of 
a single severe pruning every fourth year 
and a rest the year following), as there is 
no depreciation in the strength of the 
plant and no loss of crop entailed. 

The experiment has further depended 
for its degree of success on the selection of plants that 
will produce fine tea and yet withstand frost, seeds 
from the higher grades of Ceylon and Assam being too 
tender, while the older varieties of the plant produced 
in China will endure a temperature of 25 degrees. The 
most promising variety, combining hardiness with a 
good-sized delicate leaf, is that brought from Darjeeling, 
at an elevation of 3,000 feet. 

By means of draining in connection with deep soil 
cultivation, a more ample and lasting supply of mois- 
ture has been secured for dry times. This conserva 
tion of moisture is also furthered by a cxreful system 
of surface culture which greatly prevents evaporation 
from the upper stratum of soil. A gain equivalent to a 
fall of 10 to 15 inches of rain has thus been secured, and 
tea growing made possible in any region where the 
vearly rainfall equals 56 inches. Asiatic authorities 

assert that from 80 to 100 
inches are essential and 











Garden Park, devoted to the culture of a noticeably 
fine collection of rnamental trees and shrubs. inelud 
ing Deodar cedars, Retinosporas, Biotas, Magnolias, 
Camellias, Cupressus 
Junipers und = camphor 
trees Hedges are pre : 

suci s Privets 

species, Spirwa 

Lag I As 
and Citrus trif ita, the 
last an eminently success 
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TEA GROWING IN SOUTH CAROLINA—PICKING TEA LEAVES RAISED FROM 


“DRAGON’S POOL” GARDEN IN CHINA, 


two to five times the average of Chinaand Japan. If 
it were a full acre, the yield of the Rose garden would 
be nearly 400 pounds of prepared tea last year. And if 
the plants had been set in closer proximity to each 
other, as has been done in later gardens of the estate in 
conformity with Oriental usage, the output per acre 
would be greater. The Rose garden has not quite at- 
tained its maturity. The average yearly production 


per bush in Japan does not exceed one ounce ; in China 





the greater precipitation 
should come in the early 
part of the year. Some of 
the best tea districts are 
known to have 120 inches 
of rain per annum. In 
districts favored with suffi- 
cient heat and moisture 
the operations of manufac- 
ture proceed uninterrupt- 
edly during the whole peri- 
od of active growth, the 
plants furnishing from 
fifteen to twenty pickings 
yearly. 

In his method of curing 
the leaf, Dr. Shepard does 
not permit direct sunlight 
to strike the tea leaf either 
in withering or in the final 
drying; consequently there 
is littleor nored leaf inthe 
product until the autum- 
nal plucking when it seems 
to be almost inevitable on 
account of some unknown 
chemical changes in the 
leaf. The Pinehurst black 
tea is made very largely 





by mechanical process, 
which is used in sifting. 
rolling, oxidation, and 
firing. Green tea of the 
highest type has been pro- 
duced, the sort that gives 
a pea green liquor and re- 
acts at once on the nervous 
system. It is made from 
the same leaves as the black 
tea, the difference being in the preparation. Green tea 
has to be made entirely by hand. and is on that ac- 
count very costly. If fired at a suitable low tempera- 
ture to preserve its fragrance, it is apt to undergo a 
change in a couple of months whereby the liquor 
changes from green to yellow. 

The Pinehurst black tea retails in the Charleston 
market at $1 a pound. 
expert after an exhaustive test as comparing favorably 
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with Ceylon tea selling in the New York market at 25 
eents a pound wholesale. It has some of the charac- 
teristics of Ceylon tea, but is radically different from 
Formosa Oolong tea, which it resembles somewhat in 
appearance. 

As is well known, the finest teas made in the Orient 
will not bear transportation to the United States, and 
are never seen in thiscountry. As Dr. Shepard is aim- 
ing at the production of these finer grades, the leaf 
plucked from his bushes rarely con- 
sists of more than the Pekoe tip and 
two leaves, and then only to the first 
Souchong. The picking of a coarser 
and larger leaf or two would, of course, 
greatly increase the yield and lessen 
the cost. The actual cost per pound 
of the several operations in the growth, 
picking, and curing of the crop of 1898 
were: pruning, 3 cents; mwanuring, 3 
cents; cultivation, 1'¢ cents; leaf 
picking, 14 cents; factory work, 6 
cents; a total of 274¢ cents. Possible 
reductions on a conservative estimate 
lessen the cost of production to 16 cents 
apound. Thechief expense, it is seen, 
is that of picking, which is about eight 
times more than the same work would 
cost in Asia and at present rules out 
competition as regards the lower price 
teas. 

In facing the difficulty of obtaining 
laborers when he needed them, Dr. 
Shepard has hit upon a plan which 
savors largely of humanitarian endea- 
vor. Seeing the mass of idle young 
colored people about him, he proposed 
to give them the elements of an educa 
tion, providing school house and com- 
petent teacher at his own expense, on the conditions 
that they would learn also to pick tea at reasonable 
wages for the service, a mutual benefit plan which has 
resulted favorably to all concerned. 

In the establishment of a large tea estate, a consider 
able initial outlay is naturally required. The expense 
of raising and setting out the tea seedlings varies from 
$25 to $50 an acre whether raised from foreign or domes 
tic seeds. A suitably equipped factory is necessary, 
costing from a few thousands upward, according to the 
proposed scale of operations. But the permanence of 
the investment commends it. The best Japanese tea 
comes from bushes 200 years old. The annual output 
already realized at the Pinehurst tea gardens reached 
a total of 3,500 pounds during 1898. 

The plan of the National Department of Agriculture 
to establish a tea farm in every Southern State as soon 
as this can be done intelligently will 
lead to more general experimentation 
by our scientists with these plants 
of the tropies. Aside from the work 
of Dr. Shepard very little has been at- 
tempted in a strictly scientific manner. 
The Japanese have done something in 
the way of analyzing the tea leaves at 
different seasons, but their conclusions 
are far from being conclusive or satis- 
factory. 

oe 
THE RETURN OF ADMIRAL 
DEWEY. 

Since the time of the nations of anti 
quity, the homecoming of a great war- 
rior, successful either on land or sea, 
has ever been the occasion of great 
demonstrations, such as no other event 
can inspire, so that we feel no apology 
is necessary for the presentation of a 
number of views of Admiral Dewey’s 
arrival and subsequent sojourn ‘at 
Trieste, Austria. The American peo- 
ple hold Admiral Dewey particularly 
dear by reason of his daring achieve- 
ments at Manila. To-day personal 
valor in the navy is not to be under- 
estimated, but it is the mind rather 
than the hand which wins the dav. 
It takes a brave officer to run his ves- 
sel through a harbor protected by eon- 
tact and observation mines, and this 
warfare, in which brain power plays 
such an important part, has begotten 
an entirely new type of sailor. Ad 
miral Dewey is such a man. With 
experience in 


& previous war when 
ironclads were in their infancy. he 
combines all the skill of the old school with that of the 
modern officer who learns from day to day, and who is 
constantly on the alert to gain information regarding 
vessels “* built and building” or on guns and armor. 
The battle at Manila Bay occurred at a most oppor- 
tune moment, allaying our fears that we were unpre 
pared, and striking terror to the Spanish arms. It was 
the beginning of hostilities and the beginning of a vie 
torious end. The battle won, Admiral Dewey remain 


Copyrighted, 1899, by the Comptoir Général de Photographie, Trieste. 
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ed at his post administering the affairs of the unsettled 
community until even he felt the need of a rest, and he 
is. now waking his way westward on the flagship 
“Olympia” via Hong Kong, Colombo, and the Suez 
Canal, and then by way of Europe, and he will prob- 
ably arrive at New York about October 1, where he 
will receive such a welcome as no other American has 
ever had. 

The ‘Olympia’ 


, 


reached Suez July 13, and then it 


A2I 


interest, and all day long the piers were crowded with 
persons anxious to see the vessel or to catch a glimpse 
of the unassuming victor of Manila Bay, and small 
boats constantly crowded around the cruiser. On 
July 22, Admiral Dewey visited the park and castle of 
Miramar, which was built by Maximilian, whose brief 
occupancy of the throne of Mexico ended so soon in 
death. The Adwiral was particularly interested in the 
many mementoes and reminiseences of the Prince 
which were scattered about every- 
where according to the good old con 
servative European custom. In the 
evening, a banquet of twenty-two cov- 
ers was given on board the ** Olym- 
pia,” and the next day a visit was 
made to Optechima, an elevation, of 
1,035 feet, which commands a beauti 
ful view of the city and harbor. Not- 
withstanding the fact that Admiral! 
Dewey objects to have his photograph 
taken, he found photographers every- 
where, and he is said to have been 
greatly amused by the assiduity with 
which he was pursued. One of cur 
engravings shows the Admiral with 
Captain Lamberton and Consul Hoss- 
feld and Lieut. Brumby paying official 
visits, and the Admiral walking and 
driving in the park at Miramar. At 
the various dinners which took place 
and in the official calls, Admiral De- 








DYEING, WEIGHING AND PACKING TEA LEAVES. 


was known that ‘Trieste would be the first European 
port to bid him welcome. The *‘ Olympia” reached 
Trieste on the morning of July 20; she came into port 
with her colors flying and exchanged the twenty-one 
gun salute with the fort. Our engraving is made from 
a photograph taken as the first gun of the salute was 
fired. Consul W. 8. Hossfeld boarded the cruiser and 
exchanged congratulations with the Admiral. Subse- 
quently the Port Captain, the Captain of the ‘* Amphi- 
trite,” and the Admiralty Captain, in the absence of the 
Austrian Admiral, boarded the ‘**‘Olympia” and wel- 


comed Admiral Dewey. The Hon. Addison C. Harris, 
American Minister to Austro-Hungary, with his first 
secretary, and Captain Beehler, Naval Attaché to the 
American Legations at Berlin, Vienna and Rome, next 
arrived, and then came the local authorities. One of 
our engravings shows Minister Harris leaving the 








“Olympia.” Among the other visitors were consuls of 
several countries and various officials. Then followed a 
round of visits whieh the dignity of the Admiral’s high 
rank demanded, and all were greatly charmed with his 
affabilitv and modesty. A banquet was given in the 
HOtel de Ville by Minister Harris. The military author- 
ities posted a guard of honor outside the hotel where 
the Admiral was stopping. 

The visit of the *‘ Olympia” to the port created great 





wey never once let falla single word 
which even the most ingenious diplo- 
mat could twist into an opinion on 
international problems. 

While at Trieste, he cabled that the 
arrangements made for bis reception 
at Washington were satisfactory 1 
him, and he will soon have the greatest honor ever 
conferred on a soldier or sailor in the history of our 
country, the sword voted to him by Congress being 
presented to him by the President on the steps of the 
Capitol at Washington. 

On August 1, the “Olympia” sailed for Naples at 
four o’clock in the afternoon and arrived at that beau 
tiful city on the morning of August 5. An enormous 
crowd assembled to see Admiral Dewey, and all who 
are familiar with the mercurial temperament of the 
pleasure loving Neapolitans wi!l not be surprised to 
learn that their greeting was enthusiastic, and they 
cheered him lustily. Many buildings displayed Ameri 
ean colors and the reception by the Prefect and muni 
cipality was most cordial. Italian officers are to give 
the Admiral a dinner on a warship, and he has been 
asked to be present at the launching of an armorclad 
and there seems to be no chance of a 
dearth of amusewents. His further 
movements have not been made pub- 
lie at the time of going to press. It is 
considered very doubtful if he will 
visit England, but it is greatly desired 
in that country that such a visit be 
made. 

ee SS 
Decision in the Griffin Mill Case. 

The Bradley Pulverizer Comypany 
have won their case in their appeal! 
from the decision of Judge Kirkpat 
rick, of the Cireuit Court of the United 
States for the District of New Jersey, 
who decreed that the Griffin mill did 
conflict with the patents of the Hunt- 
ington Dry Pulverizer Company. 

In order to absolutely settle this 
question, the Bradley Pulverizer Com- 
pany appealed from this decision to 
the court of final reeord in patent 
matters, the United States Circuit 
Court of Appeals for the Third Cir 
cuit, Judges Acheson, Dallas and Buf 
fington presiding, and that body has 
rendered an elaborate opinion, revers 
ing the decision of Judge Kirkpatrick, 
and sustaining the Griffin mill patent, 
saying: ‘In short, we have reached the 
conclusion that, both in construction 
and mode of operation, the two ma- 
chines are essentially dissimilar, and 
that, therefore, they cannot be regard- 
ed as being, in the sense of the patent 
law, substantially identieal. 

“It follows that the decree of the 
Cireuit Court must be and it is re- 
versed; and the cause will be remand- 
ed to that court with direetion to enter a decree dis- 
missing the bill of complaint with costs.” 

lt will thus be seen that the Bradley Pulverizer Com 
pany have won their case, and established the fact that 
the Griffin mill is radically different, both in structure 
and in principle, from those of their competitors 
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THERE are 45 admirals in the Freneh navy and 330 

generals in the French army. 














Philippiae Fralt Bats, 
BY PROF. J. B. STEERE 
A few species of the larger bats of South America 


vary their ordinary foods now and then by sucking 
1 other soft fruits; but in the East Indiesa 


bats has become exclusively fruit-eat 


bananas an 
whole family of 
ing. In correspondence with their change of foods, 
some of them being nearly 


that 


f 


these Dats are ol 


larcea von 
large size 


as large as cats, with wings measure five feet in 


shat p noses, upright 


extent From heir 


ir large size, 
ears, and ofter ruddy color, they are sometimes called 


fly ing foxes 

The warm climate of the Philippines, with the con- 
tinual ripeni of fruits throughout the year, make 
them peculiarly favorable to the multiplication of fruit 
bats. and five or six it least are found there. 
They do like other bats, in caves and hol- 
but suspend themselves from the 
They attempt at concealment, which 
from their large size would be difficult 


in great numbers, hundreds together, in some place far 


Species 


not roost, 


branches of 


1IOws, 


trees. make no 


but congregate 


removed from the thick forest. They sometimes choose 
alone tree left on the plain. In other cases they re- 
treat to some small island a mile or two from the main- 
land They also frequently choose the clumps of 


»s about or in the native villages. These 


prickly bain b 


roosts appear to be permanent, being occupied from 
vear to vear Their fear of the forests, and their pe- 
culiar choice of roosting places, must have been deter- 


their enemies, but just what 
Perhaps 


wined by the characte: 
those enemies are seems as yet undetermined. 
their habits were formed before their ancestors left the 
wainland of India 


They are. of eourse, most helpless during the day- 


exposed to the view of every- 





time, when they hang 
thing that passes. Carnivorous mammals are rare in 
the Philippines, being almost limited to a few species 
of civet cats [These would not refuse a meal of fruit 
bats, and they are also able to climb well, but like the 
bats thev are nocturnal in habit, and would find the 
vats alert or away from home 

Perhaps the monkeys, which are everywhere abund- 
ant, may feed on the bats when they can be captured. 
The larger hawks and eagles are found in great num- 
bers species in the Philippines, and 


and of many 
} 
I 


t the great monkey-eating eagle, which 


ts himself with bats, when 


among ese Is 
no doubt frequentiy conten 
nis more Wtliv pre escapes DMD 


During the day the bats, when undisturbed, hang as 


quietiy and apparently as lifeless as great hanging 
birds nests; but as twilight comes on they leave their 
roosts by ones and twos and threes and fly to the for- 
ests and fruit trees and cocoanut groves 


roosts are many miles apart, but the 


The 


bats spread themselves over the whole country, and 
mules without 


the 


tances of eight or ten 


probably fl. to.¢ 


difficulty. They create great havoe in fruit or- 





chards, and compel the fruit grower to gather his fruit 
iong before it is pe They also interfere seriously 
with the making tuba (palm beer), the common 
native drink While poor tuba gatherer is fast 
asleep, they visit the cocoanut groves, where the sweet 


from the great blossom spathes is being collected 


inice 


” tuba, and drink from the bamboo Snares 


cups 


ind searecrows are the trees, but with little 


hung in 
Fuet 
Sometimes the juice has already fermented enough 


the li 


to make them drunk, and instead of making their 


way back to their roosts before daylight, they fall to 
the ground and are at the merey of the crows and 
swine. Several of these drunken bats were picked up 
by the Indians and brought to us for sale, and a large 
proportion of the bats procured by us for our collee- 
tions were ind to ive t r stomachs full of this 
sour pail ju 

Tine rt and Sa if iz, in front of the city 
of Zamboanga, and for g part of the harbor, has 
one of these oat t s the bats occupying a 
low mangrove swamp wh s flooded at every tide 
Every evening the its could be seen flving across the 
harbor and over the city, some of them dropping down 
into the rees a y streets and others keep 
ing on to the woode | | >and mountains beyond 

By the itght of the street latipes I was able to see 
how these animals, whose hands had turned into 
wings, were able to eat fruits. They were feeding in 
the low talisay trees which had been planted along 
the streets for shade ine fruit of these was green 
and of the size of a small peach, and having a thin 
layer of flesh over a iarze pi The bats were crawling 


about through the trees, carrying the wings partly 
foided, and hooking their wav along by means of their 
hort thumbs, which stand oat from the inner edge of 

wings and are provided with large curved claws 


When they had found a fruit to suit them, they would 


swing down by the hind feet from a branch above and 


grasp the fruit between the thumbs. It is a wasteful 
way of eating, and the next morning I found many 
fruits under the trees with the marks of their claws 


and teeth upon therm i visited this bat roost in 1874, 
and again in 1887 
to have changed but little 


While in the northern part of the island of Panay, 


twelve years later, when it appeared 


Scientific American. 


we visited one of these roosts at the little village of 
The bats here occupied a number of clumps of 


Sara, 
tall prickly bamboos which overhung the 
houses. They had become accustomed to the people 
passing beneath them, and at first paid no attention 
to us. They were hanging, head down, by the hind 
feet, and with the wings closely folded and twisted 
about the body, and might have been taken for some 
strange, great fruit as they hung there in the burning 
uoonday sun, When we fired among them, they rose 
by hundreds, squealing, into the air, and after wheeling 
about over our heads like great specters for a few min- 
utes, they would again approach the trees, and throw- 
ing the body nearly upright, they would thrust the 
hind feet forward, and grasping a branch, would fall 
head downward, folding their wings at the same time. 

As soon as they became alarmed, they would take 
flizyht at our approach, and we found that they could 
see quite well, even in bright sunlight. There were at 
least three species, differing in size and color, roosting 
there together, though each species seemed to occupy 
distinet trees. The fruit bats have a strong bat odor, 
but the natives of the village came in while we were 
skinning our specimens and carried the bodies away 


native 


for eating. 
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THE ENGLISH MARK IV. CORDITE AMMUNITION. 
The * Daum-dum ” 
bullet at considerable length, and England strongly op- 
posed any restrictions against its use among savage 
‘There are certain cases, however, where its use 
really seems to be advisable. When dealing with 
fanatics like the Soudanese, a war of extermination 
must be carried on, and the Dum-dum bullet seems to 
be the most effective remedy for placing the enemy 
hors-de-combat, and the bullets are also used in the 
prison of one of our Western States. Nowadays all the 
chief powers have simall-bore rifles and are liable to 
become involved in warfare with more or less savage 
races, as when their colonial possessions are menaced, 
so that many of them doubtless desire to use the most 
effective bullet possible. Our engraving shows what is 
known asthe English ** Mark LV.” cartridge contain- 
ing acordite charge as sent to the Cape. The bullet 
has a hollow in the head, and the nickel sheath ends 


Peace Conyress considered the 


tribes. 





THE ENGLISH DUM-DUM BULLET. 


on a lip at the entrance. A small disk of nickel is 
foreed down to the bottom of the recess. ‘This bullet 
when it comes in contact with any moist substance, 
such as the living body, spreads out into a sort of 
rounded knob, but the nickel cover prevents any fly- 
ing or separation of the If the bullet 
strikes any hard substance, such as wood, it passes 
through it, cutting a clean hole. ‘The cordite charge 
takes the place of the powder in the ordinary cartridge 


fragments. 


and it is set off by means of a cap and anvil. The 
Peace Congress prohibited the use of bullets cov- 
ered with a hard outer case unless the case covers 


the core entirely and is free from incisions. There has 
been considerable objection to the Dum-dum bullet 
because it is earry straight. It is 
likely that it is doomed for modern warfare, but it 
should not be forgotten, in dealing with savage tribes, 
they are not particular as to what form of bullet or 
This ammunition has been tested 
at Bisley, England. Some of the cartridges caused the 
bore of the gun to beeome obstructed and momenta- 
rily checked the free expansion of the gas by the 
stripping on the nickel sheath; this was followed by 
injury to the guns such as the blowing out of breeches, 
ete. Cordite is a true explosive, and its use in guns of 
sinall caliber requires that the cartridges shall be me- 
chanically perfect to avoid obstructions which tend to 
the barrel to be shattered. The ammunition 
tests at Bisley showed that economy must not be con- 


said it does not 


weapon they use. 


cause 


sidered where cordite is used. 
+ ore — 
A Woman’s Invention, 

A woman inventor of Bradford, England, has de- 
signed a most ingenions apparatus for the removal of 
wool.from skins by electricity. This is an interesting 
example of what a woman inventor can do when she 
The 
machine consists of an electric cautery or fleshing knife 
in such a handy form that the 
cut rapidly from the skin without injuring either the 
through the 
From 


sets her mind at work on some practical problem. 


wool may be shorn or 


wool or the pelt. Electric cables pass 


handle and are connected to the two terminals. 
this the current is passed through a wire of platinum- 


iridiam which is thus rendered ineandescent. The 


wire is fastened to and supported by a highly refrae- 
tory substance specially made for the purpose, the eur- 
rent requiring about 60 amperes at a pressure of 4 volts. 
The method of removing the wool, says the English 


* amount available for prizes exceeds $7,500,000. 
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Electrical Engineer, is to push the cautery along the 
surface of the skin. The red hot knife mows down 
the wool, and the only limit to the speed with which 
the work can be done is the deftness of the operator. 
The work is performed so quickly that the heat in no 
way injures the skin or the wool. It is without doubt 
a very ingenious and valuable invention. 
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The Nobel Prizes. 

At last the question of the Nobel prizes has been fin- 
ally decided and definite arrangements have been made. 
After settling up the estate, it was found that the 
Accord- 
ing to the will of the Swedish inventor, his vast wealth 
was to be investedand the proceeds distributed to five 
persons who make the most important discovery or in- 
vention of the year. The prizes to be distributed are 
given annually for and inventions in 
physics, chemistry, medicine, and also for the most 
meritorious work in literature. The fifth prize is to be 
awarded to the person who has done the best work for 
advancing the fraternization of nations and for dimin- 
ishing armies and the propagation of peace. Five in- 
stitutions, to be called the * Nobel Institutes,” are to 
be created. Each is to be managed by the body to 
whom the decision was left regarding the prizes, as 
was originally arranged for by the late Alfred Nobel. 
Thus the Nobel Institute for Chemistry and the Nobel 
Institution for Physics will be under the management 
of the Academy of Sciences of Sweden, that of Philoso- 
phy and Medicine will be managed by the Carolin In- 
stitate of Stockholm. The literary institution will de- 
pend upon the Swedish Academy, ete. Each of these 
institutions is to be provided with libraries, laborato- 
ries, etc., for the accomplishment of the object in view. 
Each will dispose of 3)0,000 crowns, or about $60,000, 
from which the expenses of administration are to be 
provided. Each of the five prizes will amount toabout 
$40,000. The first distribution will take place in De- 
cember, 1901, and the annual date for such distribution 
is to be the 10th of December, the anniversary of the 
death of Alfred Nobel. The prizes will be given on 
the recommendation of those entitled to present candi- 
dates, such as the institutions in Stockholm, certain 
foreign scientific societies, academies, universities and 
high schools. They can alone make proposals for the 
scientific and literary prizes, while the Norwegian Diet 
or parliaments of other nations only can put forth ean- 
dates for the prize for the propagation of peace. The 
proposals must be made in one of the Scandinavian 
languages or in German, English, French or Latin. No 
other language will be considered, and personal appli- 
cation will be entirely useless. Each fortunate recipi- 
ent of aprize will receive a diploma and a gold medal 
bearing the portrait of Alfred Nobel. Ofcourse, the 
prizes will be distributed without any reference to the 
nationality of the contestants. 

So ES OES a en 
The Prize for Life Saving 

We are now able to give some additional details re- 
garding the Pollok prizes, although final details can 
only be given as soon as definite rules have been form- 
ulated. Notification to foreign governments has been 
made, and steps will be shortly taken to lay the matter 
before them so that they can announce it to their own 
citizens in the most approved way. Details of the 
matter will be placed in the hands of Lieut. W. 8S. Sims, 
the United States Naval Attaché at Paris. The ar- 
rangements for the competition will then be made. 
Mr. Willian Ker, of Washington, has been selected to 
act as secretary of the committee for the United States. 
The prizes will be awarded at the Paris Exposition. It 
is probable that there will bea large nuwber of de- 
vices submitted, and the competition will certainly be 
productive of good. 





discoveries 





Devices, 


Fruit of Grasses. 

According to the view of M. P. Guérin, the ovule 
of grasses has, in general, two integuments, each com- 
posed of two layers of cells. The outer integument al- 
ways disappears shortly after fertilization, while the 
inner integument is persistent, and constitutes a true 
testa to the ripe seed. In some cases, as in Bromus 
and Brachypodium, the epiderm of the mucellus takes 
part in the formation of the integument. In the 
pericarp the absorption is more or less complete ; 
the endocarp usually persists in the form of long 
isolated cells or of a sclerified ring. Except in a few 
cases, there is a complete fusion between the pericarp 
and the integument of the seed jnstifying the retention 
for the fruit of grasses of the special term caryopsis.— 
Morot’s Jour. de Bot., 12, 365. 


oboe 
ore 





SoME interesting particulars as to the extent and 
cost of fox hunting in England were given the other 
day by Lord Bathurst. There are now 221 packs of 
fox hounds in the United Kingdom—180 in England, 
26 in Seotiand, and 15 in Ireland ; and these packs eon- 
sist of 8,000 couples of hounds, and they necessitate 
the employment of 100,000 horses of the value of $35, - 
000,000, involving an outlay of $25,000,000 per annum 
for their maintenance. 
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EDWARD ORTON. 
BY MARCUS BENJAMIN, PH.D. 

When the council of the American Association for 
the Advancement of Science, met in Boston last sum- 
mer to decide upon a place in which to hold the meet- 
ing this year, invitations were presented from 
several cities, but the cordial and earnest words of 
the representatives of Columbus, Ohio, proved irre- 
sistible, and it was decided to accept the invitation 
from that place. So strong a plea was presented by 
them that when the choice of a president cawe to be 
considered a few moments later, the unwritten but 
time-honored rule that a representative of the physical 
sciences be chosen to succeed a representative of the 
natural sciences was passed over in the desire to do 
honor to the distinguished State Geologist of Ohio. 

Edward Orton was born in Deposit, N. Y., on March 
9, 1829, and he is the son of the Rev. Samuel G. Orton, 
a Presbyterian clergyman of well known standing in 
New York State. The boy spent his early life in Rip- 
ley, Chautauqua County, and there obtained a com- 
mon school edueation. He was ambitious, and desir 
ing greater knowledge, opportunities were afforded 
him to procure a college course, and he entered Hamil- 
ton, where he was graduated in 1848. The home influ- 
ence is clearly indicated by his desire to follow in the 
footsteps of his father, and he began his theological 
studies in the Lane Seminary, where Dr. Lyman 
Beecher was then dominant, and later he studied at 
the Andover Theological Seminary. 

No student of the history of science in this country 
can ignore the wonderful advancement of science 
that followed the coming of Louis Agassiz to 
America ; and beyond doubt it was his influence, 
direet or indirect, that led the young student of 
theology to turn his steps toward Harvard and 
enter the Lawrence Scientific School, where he 
came in personal contact with that great master. 

The wise words of the poet, ** Knowledge comes, 
but wisdom lingers,” were fully appreciated av 
the Lawrence School in those days, for the students 
were taught to think. Thinking students make 
good teachers, and good teachers are successfu! 
men. In President Ortou’s career this lact b 
clearly demonstrated. 

Soon after completing his studies, he accepted a 
eall to the chair of natural sciences in the State 
Normal School in Albany, N. Y., and there bega 
a successful career of teaching, which he has never 
abandoned. In 1865 he was invited to the pro- 
fessorship of natural sciences in Antioch College, 
Yellow Springs, Ohio, and of this institution he 
was made president a few years later. 

Success was the result of his ability to teach, and 
his reputation extended beyond the limits of his 
own college, for he was called in 1872 to the presi- 
dency of the Ohio State Agricultural and Mechani- 
sal College in Columbus, Ohio, with charge of 
the department of geology. Later, that college 
bee.*ue the Ohio State University, and the duties 
of its president became more onerous, and in 
1881 he resigned from the higher office, but retained 
his professorship of geology. 

As a geologist President Orton has gained for 
himself also a high place among his contempor- 
aries. During the years 1869 to 1875 he was as- 
sistant State geologist under the able and gifted 
Newberry, ard then after a brief interval re- 
turned to the survey in 1881 as State geologist with 
full charge of its work. 

His special investigations have shown a leaning to- 
ward the development of the economic wealth of Ohio, 
and his published writings include the two volumes of 
the **Economic Geology ot Ohio,” issued in 1888 and 
1888, and his valuable report on * Petroleum and In- 
flammable Gas,” issued in 1887. 

One of the finest of the University buildings was 
named Orton Hall in appreciation of his services both 
to the State and the University. The building, which 
cost more than $100,000, is of decided architectural 
beauty and contains a series of geological specimens 
collected from every part of the State. It is regarded * as 
a monument to the worth and work of Doctor Orton.” 
Other honors have come to him. The degree of Ph.D. 
was conferred upon him by his alwa mater in 1876, and 
on his retirement from the presidency of the Ohio State 
University in 1881 that institution gave him the degree 
of LL.D. Seientifiec societies have recognized his 
worth, and he was president of the State Sanitary 
Association of Ohio in 1884-85, and later of the Geolog- 
ical Society of America. 

He joined the American Association at its Troy meet- 
ing in 1870, and five years later was advanced to the 
grade of fellow. In 1885 he presided over the section 
on Geology and Geography at Ann Arbor, but “a fit- 
ting crown to his long and aseful life was placed on 
his brow last sammer when the American Association 
for the Advancement of Science made him its presi- 
dent.” 

It has recently been well said of him, “as a scientist of 
rare attainments, and as a man of rare personal charm, 
Dr. Orton has always retained the admiration and 
the affection of the University, the community, and 
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the State.” We hail him as a worthy successor of 
Agassiz and Newberry in the presidential chair of the 
American Association. 





Women Inventors, 

Rev. Ada C. Bowles gave an interesting talk lately 
on “ Women as Inventors,” the result of twelve years’ 
research, the substance of which is reprinted in ‘The 
Wowman’s Journal. She said that in China silk-weav- 
ing was invented by the wife of the fourth emperor, 
for which divine honors are still paid to her. Japanese 
bronze work was the invention of a woman. In India 
the weaving of Cashmere shawls was invented in the 
seclusion of the harem by a woman, who also gave 
sv wise consul to the prince, her husband, that he 
changed her name from Nourmahal (Light of the 
Harem) to Nourjehan (Light of the World), and had 
coins struck bearing this title. Attar of roses was in- 
vented either by the same woman or by her mother, 
the authorities differing on this point. 

The secret of Venetian point lace which had been lost 
in the thirteenth century, was rediscovered in this by 
an Italian work-woman. The beautiful gauze called 
‘* woven wind” is a woman’s invention. When Harriet 
Hosmer took her Yankee brains to Rome, she found 
out the way to make marble from limestone, which 
the Italian government had long been seeking. 

In this country women’s progress in invention has 
kept pace with their progress in education. Mary 
Kees was the first American woman to take out a pat- 
ent, in 1808. It was for weaving straw with silk or 
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thread. At this time girls received hardly any educa- 
tion. During the next quarter of a century only fifteen 
patents were taken out by women. These included 
a globe for teaching geography, a baby-jumper, a 
fountain pen, a deep-sea telescope, and the first cook- 
stove. 

By 1834 women had a few more educational privi- 
leges, but not many, and in the next twenty-five years 
women took out patents for thirty-five inventions. 
By 1859 high schools were opened to women, and the 
The high schools taught them to 
use their minds, and the war forced them out into 
many new avenues of work. During the quarter of a 
eentury from 1859 to 1884 the number of inventions 
patented by women rose to 1,598. Women who took 
their husbands’ places on the farms invented many 
improved agricultural implements especially at the 
West ; women went into the shoe-shops, and at once 
began to take out patents on machinery; women 
nursed in the hospitals, and invented improved band- 
ages, canteens, camp-beds, ete. Colleges, Sloyd, and 
manual training are now developing the latent invent- 
iveness of women, and during the twelve years from 
1884 to 1895, the latest date to which the Patent Office 
reports have been published, women have taken out 


war was coming. 


8,905 patents. 

Some large and important inventions are due to 
women. Mrs. Harriet Strong, who began by invent- 
ing a corset, afterward moved with her husband to 
California ; and since his death she has taken out pat- 
ents for reservoirs and dams. She is now an old woman, 
but the other day I saw that she had just patented 
a device for the storage of water. Mrs. Ada Van 
Pelt, while her husband was postmaster at Oakland, 
Cal., invented a permutation lock with three thou- 
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sand combinations; also a letter-box for the outside 
of houses, that throws up a signal when there is a 
letter inside for the postman to collect. This is now 
in daily use. Satchel-bottomed paper bags were in- 
vented by a woman, who was offered $20,000 for the 
patent before she left Washington. An invention 
which revolutionized the making of screws originated 
with a little girl. A woiman invented the Burden pro- 
cess of making horse-shoes, which turns out a perfect 
horse-sboe in an incredibly short time. This invention 
has saved the country $2,500,000 in fourteen years. 
Yet there are still many persous who believe that 
women cannot invent. 
The Conusumption of Quinine, 

More than 125,000,0 0 grains of quinine have been 
consumed by American soldiers during the past year. 
In some cases men who were in the hospitals in Cuba 
and Porto Rico used as much as 300 grains a week, and 
hardly any have failed to use the drug at some period 
of their service. It is stated that the people of this 
country consume one-third of the quinine of the world, 
the drug being used in the preparation of many patent 
medicines, tonies, bitters, cold cures, etc., as well as in 
pills and in bulk, and a considerable quantity is con- 
sumed in the manufacture of hair tonies. The official 
figures inthe Treasury Bureau of Statistics show that 
there were imported last year, into the United States, 
1,539,056,750 grains of quinine, and as there was practi- 
cally no export of this article, this means that the con- 
sumption of quinine was about twenty grains for each 

inhabitant. As is well known, quinine, Pernvian 
bark, and calisaya bark are the products of the 
cinchona tree, which is a native of western South 
America, more particularly of Peru and Eeuador. 
Now, however, but a small part of the supply 
comes froin that region. At present two-thirds « 

the quinine consumed is produced in Java frou 
cultivated trees. For many years the Duteh 
government was urged to undertake the cultiva- 
tion of this plant from Peru. Finally this was 
accomplished and a large number of speciuieus of 
the different varieties were obtained by botanists, 
who took them to Java in 1852. The English 
government also started cinchona plantations in 
india which now produce large quantities of 
quinine. 
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The Cambridge Anthropological Expedition, 
Certain members of Dr. A. C. Haddon’s expedi- 

tion to New Guinea and Borneo, including Dr. 
Haddon, have returned and the niembers are pow 
actively engaged in arranging their facts and 
specimens. The main object of the expedition 
was to continue and supplement the investigations 

on the Torres Straits islanders that Dr. Haddon 
commenced ten years before. The islands lie be. 
tween the smallest continent and the largest island 

in the world, and it is important to definitely 
establish the affinities of the natives and to 
record their customs and beliefs before they en 
tirely disappear or become inextricably modified 

by contact and mixture with alien races. The 
Murray Islands were seiected for the most pro- 
longed and careful study. These were the mos? 
ioolated and less accessible islands. The natives 

are less in contact with the pearl divers who 
have so modified the natives of the other islands, 
They have fora long time, however, been well under 
the control of the most of their 
former practices have been abolished. Numerous na- 


missionaries, so that 


tives were photographed and measured, and some of 
the old men were able to give information respecting 
their former customs and ceremonies. A psychological 
laboratory was instituted, and this is the first occasion 
ou which trained psychologists have experimented in 
the field on a primitive people. The numerous ethno- 
graphical and anatomical objects during 
visits to the main island of New Guinea together with 
those obtained in the islands of Torres Straits form in- 
teresting and important additions to the collection in 


collected 


the Cambridge University Museum at Cambridge, 
England. 

SS ne sae 
The Longest Asphalted Street in the World, 


Philadelphia can boast of the longest asphalted 
street in the world. Broad Street has that unique 
distinetion. First, as already stated, it is the longest 
asphalted street in the world; secondly, it is the only 
street which is of even width for eleven miles, and 
this width is the greatest ever attained by any street 
for a course of eleven miles. It is also the straightest 
street, for from League Island to the county line it 
does not vary an inch, except where the great city 
building causes the street to turn around it. Seven 
miles of the street are asphalted, but the remainder is 
provided with a roadbed of fine macadam, which is 
continued by the old York road, which extends for 
about twenty miles farther on, A carriage can drive 
on this street and road and make only one turn in 
thirty-one miles. Broad Street is 113 feet wide an 
measures 69 feet from curb to curb, and thirty-five 
men can walk abreast of it. 
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seconds. The addition of 2 parts of water to the fore- 


The New Kachin and Acetone Developer. 
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killed a year without diminishing the herd. A slaugh- 
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placed beside the strap with its pegs through the holes in ing week's issue : cock & Lyle..... : 630 Flushing tank, C. J. Ball 
ae . aia “ER , ; sow! holding device. H. L. Oothout.. 630, Flushing tank, D D. Buick 
the latter, and the tongue and strap are then slipped into ~ | Bowling alley, Melntire & Holden... .... nase Gaae Fruit picker, R. Casier 
the receiving box he tongue is grooved on the sides in Marine Iron Works. Chicago. Catalogue free. meg File box. Paper box. Toy money Futel, Abparstua for manufac toring aon SES 630,67" 
. 2 @ aide . : ° ‘ aie ¥ 0 2 P UA 
order to be held firmly on the slotted side of the box, “U. 8.” Metal Polish. Indianapolis. Samples free. Box machine, C. H. Bump.. Let aenae .... 630,528 | Fuel, artificial, H. C. B. Forester. . 630.677 
und its pegs project through into the holes on the oppo- ‘ ; Box machine, G. Patureau..... 630,408 | Fuel blocks, apparatus for manufacturing, W. B. 

, Gasoline Brazing Forge, Turner Brass Works. Chicago. | Brake. See Air brake. Back pedaling brake. Ve- Hartridge.. 4 630,001 
site side, thus holding the strap securely. A hook is y . hicle brake. Wagon brake Furnace. See Glass furnace. Ore roasting fur 
fastened to the box piece so as to fasten it to the breast Yankee Notions. Waterbury Button Co., Waterb’y, Ct. | Brake, W. D. Ross.. ol F we 690.742 nac Smoke consuming furnace. 

uste } ‘ : . Hook and Eye Patent for Sale. €.3J. Rappold. Erie, P Brake, W. Wirtz...... . 690.434 | Furrow opener, disk, F. K. Packham 630,620 
collar. . ns yd Sale. Y. J. Rappold, Erie, Fa. oe making. A. Niedringhaus. aes 630,397 | Fuse, H. P. Merriam.. 630,020 
at : 7” Handle & Spoke Mchy. Ober Mfg. Co., Ch: ie ridge, Gunn.... ‘e ..». 69.809 | Fuse for projectiles, H. P. Merriam 690,621, 630,622 
PENHOLDER.—Wituiam THurman, Denton, Tex es per Mfg. Co., Chagrin Falls, O. Bridie bit, A. M. Pendleton.. > ee 690.515 | Game, J.J. Billingsley 630.647 
iad on sieieiliame al ated " a. | Machine Work of every description. Jobbing and re- sronzing apparatus, V. Bauer ‘ 630.440 | Game, A. O. Browne : 630. 485 
lhe penholder consists of a hollow barrel with a tele- saitine. ‘The Garvin Machine On. iii Varick 9 - hy Brush, bottle washing, M. Kaefer Gua | Game, W. K. Clark “= 
z “ rarvi 2 arick St., 2 . Brush handle, EK. W. Durant * 630,600 | Garment clasp, W.G. Bertram.. 630.319 

r% Garment fastening device, M. L. Perrottet 690.516 





Ferracute Machine Co., Bridgeton. N.J., U.S. A. Full Buffer, stationary, F. Westmeyer 
Buggy sunshade, F. Geiger. 


line of Presses, Dies, and other Sheet Metal Machinery. | Burial apparatus, R. R. Kinney. 


scopic upper erd formed of two telescopic sections, the | 


larger one of which contains a spring placed between | Gas apparatus, BE. Gobbe 


| Gas burner, acetylene, E. J. Dolan 








































































































































































the end of the smaller section and the end of a plunger B G Cact t : ’ i . 
7 : ee ey TT ee ee ne . urner. See Cactus burner. Gas burner. y Gas generating apparatus, acetylene F 
movable in the main barrel and carrying the pen in its Criteriun” Acetylene Generators, Magic Lanterns & drocarbon burner. il burner Gas Seatenet’ adabiaan paren. = Se 
lower end. By this arrangement freedom of movement | *°°®*s0"'es J. B. Colt & Co., Dept. N, 3-7 W. 2b St., N.Y, Button for cnshion seats, tufting, F. A Neider Gas meneraté I i. etylene, Mace & Gerard.... 630,722 
b a a ee : . ; : on ms iz machinery, R. H. Bec } Gas lighting device, automatic electric 
to the thumb and fingers is secured, and cramping of he celeorated * Hornsby-Akroyd” Patent Safety Oil | Cable coupling, E. 8. ; Meyer pm leanp mpensties co apogee 630,814 
the hand is avoided Engine is built by the De La Vergne Refrigerating Ma- | Cactus burner, Beever & McCoy Gas, manufacture of, J. A. Faux 630.602 
chine Company. Foc tof East l3sth Street, New York. Can. See Guarded can. Oil can. Water can. Gas or vapor burning apparatus, T. Clarkson 680.658 
N AI L.— Bexnuanp Scunrrzver, 10 to 14 Bleecker Canal, ship, A. Hogeland Gas or vapor engine, H. J. Perkins 690,738 
: , : , te lhe best book for electricians and beginners in elec- | Candle holder for Christmas trees, H. Stolze, Jr Gate. See Cattle guard gate. End gate. Lever 
Street, New York, N. Y rhe invention is a T-shaped | ,,:<j:y is “ Experimental Science.” by Geo. M. Hopkins. | £ andy cleaning machine, W. 8. Foster. actuated gate. 

. ; T jas P " : 2 oe ae Se Hopkins. | Cap, N. Jacobson.. : Gate, W. D. Wilson 650.438 
sneha Be aoe - h = of the - ne 7 a By mail, #4. Munn & Co., publishers, 361 Broadway, N. Y. | Car coupling J ‘aton. ‘i Gear changing mechanism, A. Meyers rs ‘ 
ength ve shat ar slightly curved, 80 F i — Car coupling, ti y.L . Orosz sear genera r mac > ave ‘hene 

r r . , . oa : ' ‘ . , ' that the | Pe od Send for new and complete catalogue of Scientific j Car yey ra Ay P Tae “ker anece ; > sae i one. bevel, H.W wt ne ney 
bal = on n Ma itan angle, there will be no sharp Cor- | and other Books for sale by Munn & Co., 361 Broadway, | C8? for coke, self dumping, J. M. Maris 630,385 | Gearing. angle, R, W. Jamieson 
ners of the head pr ‘jecting | New Yor Free on 1 Nentic Car eating system, J. F. McElroy 690.6027 | Generator. See Gas generator. 

me at Be Ra ‘ ey &. Free on application. Car, railway, J. Nash. 630,552 | Glass furnace, J. M. Miller 630,404 

FISH-SCREEN FOR ARTIFICIAL WATERWAYS. Car side bearing, railway, 8. D. King 60.358 | Globe and mounting therefor, W. M. Gold 

: 7 ’ 2 y a Car step, extension, Wrede & Saunders OOO 764 thwaite im * a 630.0 
er D. unm, Guaaioen, Ont. a cylinder cov. ‘arding machine, 8. Beran. (0,474 | Governor, centrifugal, P. Brotherhood Ade OM TTA 
ered with wire gauze is placed across the flume and is Carriage washing and automatic water level | Grate for cooking apparatus, fire, J. H. Good 
seine ten itn ial it hic : ; regulating device, combined, W. H. Rawe 690,740 fellow... 4 630.807 
turned by a paddle wheel to which it is connected by a Carriage windows, means for holding and raising, Grater, nutmeg, J. B. Baily eoe0 690.313 
chain. A board is fastened to the bottom of the flume Cont B. King, Jr. [aint : ic wee 630,716 | Grater, soap, J. L. Ryan 630.413 
a senate ‘aR pine’ aca arrier, server, and dish unshipper, FE air Grinder, machine sickle, FE. V. Green... 630.687 
with its upper edge fitting tightly against the cylinder, so _ banks 690,458 | Grinder, mowing machine sickle, BK. V. Green 630,688 
. + > | 

tbat fish are stopped from going any farther, while leaves itn, 1  weag ‘onvertibletase. Pipe case. Syringe Grinding machine, T. Delahay 690.451 
. . y nan " — case. ( £ ne » 8. &. ’ . see 
or debris are carried over by the revolving cylinder | HINTS TO CORRESPONDENTS. Caster, Higgins & Oneil.. ‘< . 650.496 Grindine mit Y wi ‘i ) MTA = on or 
rary a “awe Cattle guard, R. C. Cummings 690,329 | G id can guard, H ner * 630.443 

PNEUMATIC PROPULSION MEANS,.—James C.| Names and Address must accompany all letters | Cattie guard gate, automatic, C W. Hills 650.608 flair oe I u a b Heinen” =. Dae. arene 
WALKER, White Cliff Springs, Tenn. The propeller yt no attention will be paid thereto. This is for our | Centrifugal cooler, W. Muller 630.727 | Hlammer, pneumatic, C. K. Pickles 630.818 

s . , pes information and not for publication. Centrifugal machine, T. L. Patterson 630,736 | Hammock support, W. F. Parmelee 630.735 
shaft is made hollow to be used as an air tube. The jet | eferemces to former articles or answers should | Chains or belts, device for tightening endless, F Handle. See Brush handle. ’ 
of air passes through the propeller shaft, and the air give date of paper and page or number of question. | ,), rE oy ae po 630,853 anee for metal ware, T. L. Ferrall. 630,675 

-” rie ( s 2 " air. See Revolving chat ange See Doo anger 
thus discharged will fill any space which may be created Imquiries not answered in reasonable time should | Chest. See Flour chest. | Harness, H Se McDonald 2) 
dailies ciated tn eeendiiedaa . oe repeated ; correspondents will bear in mind that | Churn, J Benjamin enn.cen | Tanmaas canehine. 5. Gece ; 630/333 
ac F e re . > wader “P a S X . . O35 | t “3 i . s. Eichol S30 

a a le propeller Diades, | some answers require not a little research, and, | Churns, washing machines, ete. operating mech Harrow, C. Christianson 630 ' i 

STORAGE BATTERY.- Cuanrzes and Harry Liv- | though we endeavor to reply to ail either by letter anism ag H. Nutting 630,398 | Harvester, Pettingill & Sanders 630.404 

anes ad ¥ ger an : or in this department. each must take his turn Chute, E Sete ee ° 630,025 | Hat sizing tanks, strainer for, G. Wel!s. 6a042 
DENBERGER am iwuaM B. TeaL, care Linden- Buyers wishing to purchase any article not advertised Cigar Lt h making mac *hine, E. Pisko 650,520 | Hay and stock rack, combined, Cook & Shannon 630,663 
berger, Teal & Co., 354 Century Building, St. Louis, Mo. | in our columns will be furnished with addresses of } mar “pe utter, A. Fornander. 630,534 | Hay press, L. W. Stuart. 630.785 
The inve . sof s houses manufacturing or carrying the same igarette making machine, continuous, J. H. | Heater, See Hot water heater 
The invention consists of an improved battery cell or box | ¢ necial W ritt P . Venners.. 650,786 | Heater, R. Bigley 630,582 
made of hard rubber. A perforated partition is placed , ‘pe _—— al sahar yg jp vane se home. ety e _ ve 680,539 | Heel rubber, J. H. Morrow..... aa 630,726 

. ‘ ‘ : eral eres annot be amp. See Colter clamp. ipe clamp. Hemp disintegrating m: ine, P. W ain » 
inside the cell, which is a low, flat box, and a small expected without remuneration. Clamp for pipes, shafts, etc., C. B. Albree 630,641 Hinge E Seonuine. —— » B.W. Reis sbage - Pay oD 

. ’ Scientific American Supple fe Clasp. See Garment clasp. | Hinge, B. J. Riley : 

ace is left between the partition alls ec Supplements referred | (, : wnee. Boe emes a 
space is lef een the pa ion and w alls of the cell two may be had at the office. Price 10 cents each. Clothes rack, W. Wildermuth. ..e.. 630,490 | Hoe, M. V. Shoffner 
in which to place the electrolyte The active material | Books referred to promptly supplied or » { Clute h, frie ae EK. V. Faucett ° ‘ 630,552 | Hoof trimming nippers, J. D. Decelle 

op I pplied on receipt of | Coffee pot, J. K. Cummings.. : 630,666 | Hook. See Whiffletree hoo z 
is placed inside the cen‘er space in the form of blocks price. Coffee pot, ; A. Wilmot 630.761 | Hoop. See Met ' ° ~~ 100k. 
. ’ - P ‘ was - : iit J . ° mi), 76 oop ¢ Meta! hoop. 
which are pressed itto contact with lead plates extend- Simerals sent for examination should be distinctly | Colter, A. C. Gaylord... ... stilted 630.680 | Horse detacher, A. L. Wilkie. 
; | marked or labeled Colter clamp, A. ¢ Gaylord. : : .. 630,679 | Horseshoe, nailless, Hewitt & Edda 

ing along the top and bottom of the cell. The blocks Comb. See Currycomb. Hose, knitted fabric for hydraulic, G, E. Stevens 6 30), 783 

|— - = cident ¢ > = ’ av ) ? i , even WU Se 
which form the positive and negative plates are sepa- alia > : Concrete gaging and mixing machine, J. W. T. | Hot water heater tubular, Evans ult i 
rated by a layer - aciiaindl ane i ; heat epa (7709) P. H. L. writes: A trolley car is Stephens ‘i's ; 620.490 | Hydrocarbon burner, J.J ht as 2 tis. xm 

ed by a layer of charcoa' wrapped in asbestos paper. | : , Cc ) >, H. M. A.G 130,608 ar ‘ f 
= ge PI sdestos paper. | running on wire notches and the overhead wire becomes yates Fe hype » E. 7 3 H. A. Gordos...... 630,605 | Hydrocarbon barnir " .D. Simmons 
The ease with which these blocks can be renewed con- . - wrner 630,427 | Incubator or brooder tank, M, M. Johnson 
etentes the mate feat e the batt he negative and the track positive; what result to the Somperer. KE te Decker 630.802, 630.504 | Intrenching tool, A. G. Hoffmann 
8 es the main feature o > battery : : onv t t there acke 30,7! roning table Nar ; 

: salina car or motors’ I claim the car will ran ahead as before. Conve er. ‘endle ss, E. Sectors & Becker Cant Tout M dee Rail} — 

THREAD CUTTER.—Bert Newsome, Minonk, Ill. | The other gentleman claims it will reverse and run back- Conveyer endless. rs ». Speck : 630,800 | Kaleidoscope, D) A. A. Buck 630.652 
oa.3 sill anedialies eslia a ms li s onveying apparatus, BE. 8. Decker 630,801, 630.80: . a ry , say 
This device consists of & circular spring ring to ¢ lip over | ward. By deciding this argument you will greatly oblige, | Cooking vessel, 8. Schwartz TEN 630,414 Ke —. gon W ak wee roanene ny ae 
the finger. Pivoted in trunnions on one end of the ring | A. Re versing the current on the line has no effect on Cooler. . See ( ‘entrifugal cooler. Liquid cooler. Kiln. See Drying kiin. 

—" , 5 . = > ‘orset fastener 5 .. 690,889 | Kiln or furnace, O°Conne » 5 
ix a short entter blade which is sprong outward by a | the motor. To reverse the motor, the curreat must be | Cotton. ete., apparatus for compressing, G. | Knitting machine, G. qt te (prepa tomer 
slight pressure of the finger in order to be used for cut- | reversed either in the armature or in the field magnet, ¢ Lowry.. i et f ‘ a ; Knobs, machine for securing shanks to carriage = 
is | “ig 2s - ay * Cotton, wool, ete press r, G. wry curtain, F. A. Nei san pe 
ting thread, | but not ingboth. The motorman does this when be backs , Cotton, wool, hair, ete., press for, G. A. Lowry. . Label). medicine. | we ar i 620 aa 
_ the car. Couch and bath tub, combined, 8. i Smith..... 690,416 | Labeling machine, G. F. Gipner “4 , 630 342 
Counting and detecting apparatus, F. L. W iider.. 634578 Lamp, electric are, J. E. Morris ; 680.51 
Designs. (7710) W. B. writes: At what longitu- | “°"Pilot’ coupling. Shaft coupling, Yoke hat: Lamp, electric arc. A. Stattmann 680.470 
eee . , . ? = b 20 gx. Sha coupling, oke har- Lamp, electric hes igt le P f 8" any gor 

DESIGN FOR A SAW-BLADE.—Doveatp McEa- | dinal point does Sunday begin ? A. Sunday like all the | «,, U°* coupling. . camp. woperieer - tA yo witz $0. 549 

cuern, Erie, Canada. The teeth of the blade are very | days of the week begins at midnight following the pre- Syeaben, Gap Inech evarer. iano wer lath :. ¥ el eakadee tar aaa tee semana 
‘ : ‘e > Sos he i 4 . . athes, tool po > 2 mp . , 
nearly the shape of a boot with a sloping leg portion, | ceding day, at the meridian of 180 degrees east or west ; ultivator, A. Wilkinson...... 630,788 Guise support for metal turning, W. L. ina 
Ne enn erat tarais Sete 7 Ape . . urrent motor, alternating, M. Deri.. 630.489 | Lawn sprinkler, W. QO le . son 2 
and the alternate tec th are tapered on the ir opposite of the meridian of Greenwich, England. The line is in | Current motor, alternating, C. P. Steinmetz 690.419 | Le a mat ‘ - d ee 4 
sides, gradually becoming thinner near their rear ends. | the Pacific Ocean, running from Behring Straits west of { we pep Lenny oy SESS alter- a eather cutting machir H. Parsons 630,42 
Ms a tise i 4 a i ati > yus, M. Deri 650.49 emon squeeze . rys * one any 
DESIGN FOR A BUFFER-SPRING.—Zer | the Aleutian Islands and the Hawaiian group and e Currycomb, J. A. C. Grant et : 62) bss on my que er, ¢ Morgan 0,391 
feran UH. | group and cast | ee oole MACH al. 0,686 | Letter, detachable sign, C. F. Johnson 630.458 
fate: Erlange r. The shape 8 gy rese from New Zeals ain pole, M. A. Harter 630,348 | Lever actuated gate, J. ¥ | 630,442 
Tate; Erlanger, Ky. The shape of the spring resem- n New Zealand, Cutter. See Cigar tip cutter. Thread cutter. I ifter ; ae Kettle Fay Sen pau, 668 
bles somewhat a pair of tongs, one prong being bent = Cutter head, trapezoidal, 8. J. Shimer.. 630,749 | Lightning rods, machine for making, W. Dodd 630,34 
4 _ a : . - ‘ = , act ero 1 iz, Od Lees 
outward and then parallel with the other and having a | To I ys bmw Log ning midtatnig pumps to, It. Reid 1| Limb, artificial, M. EK. Rice 630.6 
é gal NVENTORS. ylinder, headed E. Hill Linotype machine, B. Nadal! 630208 
rectangular plate fastened to it at the end and the other : Desk lid support, KE. F. & F. D. Pooley tact a es G. A. Cless.... 6 
being slightly curved : a An experience of fifty years, and the ‘preparation | Dies, forming, H. F. Blackwell, Jr. Lo See Bolt Jock, Nut lock a 
veing slightly curved and having a hole near its outer | of more than one hundred thousand applications | Digger. See Post hole digger. oa :" R. Lue “ke 4 os NUE lor ‘ 
| for maammee at I . — ’ . L ach a0. 
end. patents at home and abroad, enable us to understand | Disinfecting by means of formaldehyde, A. Locomotive engine, C. J. Mel yor 
oe laws and practice on both continents, and to possess |* Schmidt. iW0.782 oom shuttle, A. Aube sie 630.0 

DESIGN FOR A TICKET BLANK.—Feapinanp | U2¢@¥sled facilities for procuring patents everywhere | Disk drill. W. F. Hoyt... 690.353 | Lubricator. See Automatic jubricat — 
KRONENBERGER, 1147 Ti , “ . Cyt A synopsis of the patent laws of the United States and | Door binder, O. H. Kingsiand. : 630811 | Machinist's tool, J. Beact ic lubricator onan 
KRONENBERGER, 1147 inton Avenue, New York, N. Y, | all foreign countries may be had on application, and per- Door check, 8. Wilson.. éan.708 | Mannetia cirenits. method of and means foc i. 
The design consists of a rectangular blank having per- | eons contemplating the securing of. patents, either at | Door fastening, sliding, M. £. Kanaly. 630,610 ducing magnetism in, C. Steinmets. Fey” 69) 418 
forated Hines extending diac: ah ae | some or abroad, are invited to w rite to this office for | Door hanger and track, R. Oliver. 690.733 | Mail bag or pouch, D. R. Hering... 30.694 

ding diagonally across its four corners, | Prices, which are low, in accordance with the times and Dough board, E. Sargent, Jr 630,746 | Mail pouch fastener, W. EF. Griffir 630, 
The four rows of perforations practically form s | our extensive facilities for conducting the business, | Draught equalizer, J. Kramer. 690262 | Marker. stock. J. H. Harvey... BO, 04 
and arranged witt uctically form a square, | Address MUNN & CO., office SCIENTIFIC AMERICAN, | Drawer, furniture. Bankmann & Gebhard 630.314 | Measuring and registering device, & @. Clayion.. $90.60 
and a ranges within this square is an outline rectangular | 661Br oadway. New York. Drawing and doubling machine, lap. J. 'T. Meats 680,813 | Mechanical movement, 8. ¢ mir ughtor z «BO S30 
yanel, in the center of which is a circuls - | Drill. See Disk drill. Pneumatic drill Metal boop, W. Goldi 7 wera, S603 
1 is a circular row of per- | Dropper. See Seed dropper. tee b soldi 630,608 
forations | es 8 2 opper. etals, preparing cathodes for electrodeposition 
t t «x kiln, F. R. Morris 630,392 . 530. 7Oe 
| NDE OF IN ENTIO ryin : eee 0), 392 of, H. Becker -. 630.796 

. e . Dumb bell, J. Rom.ason.. OrOER 690.741 | Mets Fi arbids ' ifact ¥ , » 

. Note. — opies of any of these patents will be furn- I X V NS Dyeing, F. l. Horrocks . . eo 630. AV " mre te ee ee ~ ee 640,690 
ished by Munn & Co. for ten cents each. Please state none H yi fe hneider.. bab es 600.468 | Mill. See Grinding mili .* +e tis 
e ster, ‘ 0.820 | ning ms ine y 
the name of the patentee, title of the invention, and date For which Letters Patent of the bE lec ne ' t it meaauine for making arm re d, E geen: uM. isten ; ne — he .- ~ i eee 
+ 3 pa, é PEC omtening ane Sealine enve es, ac ine r 
of this paper. United States were Issued net areentield .. ansn |” Sepel b Rig ence 
for the k E di | as ‘e +y or wires, protective “using for, Mortising machine, W. D. Herschel 
ae Wee n ng ougias & Sundh ‘ 650,598 | Motor See Current motor Electric motor 
oa Electric cables or wires, protective casing for, A Motor. G. M. Stock P ; 
NEW BOOKS, ETC | Sundh 630,634 to 690,687 | Nail, B. Sehnitzler 
’ . AUGUST 8.18 Electric conduits and armoring flexible tube ' | Necktie fa tener i Bod 
a s ”“ e fasten - JAMES 
ENGINE Room Practick. A Hand Book | ripen SSiees for sonstvecting, kT. Grecubela Dil barner, A. J. Blast 
: ogee ° _ anism for constructing, E. T. Greenfield 630,508 | Oil burner, A. J. Biackford 

~_ Y a Mar ine Engineers, By |AND EACH BEARING THAT DATE. — % machine and operating same, dynamo, Oil can, non-expk sive, G. A. Mentei 

John G. iversidge. Chief EF : a ,, M. Deri . 630,490 | Oiler, air pump piston rod, W. Cooper 

RN 4 ize, Chief Engineer Titian matin : Electric machine. dynamo, H. G. Reist 630.409 | Ore roasting furnace, J. I Keiper z (30,510 

. N. London: Charles Griffin & | '5¢¢ note 4 end of list about copes of these patents.| Electric machines. arrangement for exciting Pad. See Wax pad Py Te es 
Company. Philadel lphia: J. B. Lip-| — ee ln a= yo 2 oot ’ 69.492 | Paper applying device, wall, A. W. Foster 630,678 
: 7. | . r elec . lectric motor, diphase, 5. - Dietrich 630,333 | Paper box, G. Rh. Wymar Tis 

pincott Comp: nny. 1899. Pp. 292. | At ote | electrolysis, producing chromic, Le Blane Electric motors, automatic regulator for, A. T ‘ Paper box machine, W. G. Cowell 63300508 

12mo. Pri ‘e 50. ver os a P 630,612 Marshall . (30,618 | Paper cuttir 7 ine. R F Sanels 5 ane 

9 ce $ 2 ! Advertising means. A. i. K. Gaspar i | Elec . me : » 650,618 ay ing machine, Rousay & Sinclair (O81 

Aerating apparatus, liquid, H Hirzel , om os Ele trie wiret eal ii Soom .T.G Cae | Laver relding spparates, Mebowell @ Sengeugs. Grae 

The volume before us impresses us as being a really prac- | Air brake, W. B. Mann , oa L, — wires, metallic conduit for, E. T. Green ons poner pu ¢ ‘ oo ing ay paratus, A. Aberg 650,309 

* c ; - d ’ ore : nares , ; — . S } edal and pedal bearing atthews.... o 3 
tical book on marine steam engineering. It is filled with | Air brake operating apparatus, W. B. eee * soosteient < onducting main, Highfield & Cater.... 690,007 | Pedal attachment f r aut m atic pia vine devices — 

- 30.381, 630,582 ec “ally ren 8 » Sawyer wn am > > 4 > 9 
valuable information and hints which will probably not | a pressor, R. L. Dunn 6390495 oe Sg cat eee » Sawyer & Robb P " bef daen fount wo WS | +e 630.507 
. . ‘ ’ ndiron, grate, an< ende 0 , » ckso . Mevs x —. Sn. SO wing 0Untain, Stewart. .630,526, 600,527 
come amiss to even the engineer who has actual chase | . On. as ate, and fender, combined, Hickson wa, on = naaee adele ane . ieee abe Perforating machine, electromec hanieai, G.uH . 
RE Pe: Tine 2 | - . u , ate 4 J erry & Grissom De < ne 
of amarine engine. The diagrams are most of them Anvil, D. Ba 1 ~~ Km bossing machine ag late, J. Eberhard | Petre loan cleansing purtfying agent employed — 
‘ x . | nsin i ae D iwyed 
clear and significant. Ihe tables are also valuable. | Arc rupturing device, E. J. Berg ot ng ‘deo Gas a va Bony: 4 I om puscsyne. SS. Veen 680,406 
‘ + Bae . -e Gis 0 z » vo re |p ap ar - ne ae ane 
Although the book is written by an Englishman and is yew register, Egry & Schirmer engine. Pump engine Bodlprecatinn enaine | ' — = "ta aryit rr bbL ae a Mele 650,30 
: § é ‘ Atomizer, C. O. & E. E. Billow : lane emake . ; s gc, an ing pebble, L. I cLa 350, 305 
devoted to English practice, at the same time marine en- | Automatic lubricator, J. H. Piburn Gh as | Bagine tanttes, ane, Moree & Hobart 630.624 | Pho fograpaic Ceveloping apparstue, ¢ 
; , 2 ‘ - Axle , Ac or vehicle —e a) . yee . =e © 6 te eeee will the sraeme 60,000 
gineering is very much the same ia vessels of all na- | - dhveenopinandoprnnconctpapciapie Sou 69042 ae ae ng gt yg RIL. Smile hoto ee Hae, Se ew ee, OS 
otiitin SW < . 0,425 Eraser attachment, R. B. Brown.. Meg: 620,774 late : 
tionalities, | Back pedaling brake, E. M. Wildey 690.431 Exhibiting stand for price lists, W. N. Step s die Ba apt  - Gn0.044 
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pointment« last 
even better for appointment this year. 
The National Correspondence Institute has pre 
pared hundreds of applicants who have received 
early appointments. Instruction exclusively by 
mail. Particulars about all Government posk 

tions, salaries, dates of examinations, free. 


te Write to-day. 
National Correspondence Institute, Inc. 
28-66 Second National Bank Bullding, 
Washington, D. Cc, 


B 3 LISS: ELECTRICAL SCHOOL, 


Street, Washington, D? Cc. 
Practical Mik - | nee 5 thoroughly and exclu- 
sively taught. 
application to L. D. BL 


Course opens Sept. 27. Catalogue on 
Ss, Principal. 


A Marvelous Machine ! 
, wan the yy | wert 
cone by our ple 
and Pipe MAN Machine. 
Threads nipples of ail sizes 
So swiveied that it can be 
reversed and pipe cut off close 


togrippers. Vise can be o 
ed or closed while machine 


is — ma) Sy ec MERRELL 
Fa. tor 01 Curtiss 
Street, Tole o, Ohio. 





The Yankee DRILL GRINDER 
for ext fing bet both Twist and Fiat Drills. 
rinds "all zed drills from % to 2 in. Can 
be set for any size in a few seconds. Gives 
any desired clearance. Fully guaranteed. 
*Can’t Grind Wrong.”’ Catalog free. 
G. T. EAMES COMPANY, 

250 Asylum Ave., _ Kalamazoo, Mich. 





Have you ever seen or heard of the 


AUTOMATIC TIME STAMP? 


It is run by a clock, and imprints the exr- 
act hour, minute and second (A.M. or P.M.) 
the date, the Firm na me, and words indicating 
the character of a transaction, such as “ Re- 
.ceived.” “Answered” “Ordered.” “Rec'd 
Pay't,” etc., etc.. upon letters, telegrams, orders, 
documents, etc., and for keeping an indisputable re 
cord of the time billiard tables, bicycles, boats, carriages, 
Messengers, etc., are used. (9 Send for Circular. 
AUTOMATIC TIME STAMP CO., 
160 A Congress St., Boston, Mass., U.S. A. 


“‘“American-Hunnings”’ 
TELEPHONES. 


Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200,000 of 
our telephones in_ successful operation. 
sed by War and Navy oe ee. In 
ordering state length whether 
single line or meta!lic cire cate a ‘number of 
telephones to be used on one line. Send 
catalogue “S. A.’ 
AMERICAN ELECTRIC TELEPHONE Co., 
173 South Canal St., Chicago, Ili. 


PHOTOGRAPHY IN COLORS — FOR- 
mulas for prod ueing photographs in colors by the Chas- 
sagne process. SCIENT!FIC AMERICAN SUPPLEMENT, 
Nos 1114 and Tiss, Price 10 cents each, by mail, 
from this office and from all newsdealers. 





The “Wolverine” Three Cylinder Gas- 
| Oline Marine Engine. 


The only reversing and self starting 
gasoline engine on the market. Lightest 
"engine for the power built. Practically 
no vibration. Absolutely sate. 
Single, double, and tripie marine 
and stationary motors from \% to 
30H, P. Write for catalogue. 


WOLVERINE MOTOR WORKS, 
Grand Rapids, Mich. 








Automobiles —- 


The SCIENTIFIC AMERICAN for May 13, 1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vebicles, 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMER- 
ICAN SUPPLEMENT give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, ete. The series 
make a very valuable treatise on the subject. The 
numbers are: 732, 979, 903, 1053, 1054, 1085, 1056, 1057, 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113, 
1122, 1178, 1195, 1199, 1206, 1210. Price 10 cents each. 
by mail. For sale by all newsdealers or address 


MUNN & CO., Publishers, 
361 Broadway, New York. |‘ 








voownery poultice boot, W. C. Agnew 
Vise, C. Erns 
Vise, anvil, Ee «& . 
Visework, bench rest for, J. D. Hodne. 
Vuicaniser, 8. A. Brown.................55+ 
Wagon brake, Z. Hawkins.... ca 
Wagon running gear, F. Jaye Ox 
Wardrobe, W. M. Grace 

Warping and beaming machine, C. 
Washer. See Wool washer. 
Washing machine, BE. Lachance 







.. GON 
. Oil 


i. Knapp 
630,719 
















Watch key, J. W. Rigiander es, 
Water can, G. Birk....... paecesepe 60,588 
Water meter, O. Beckmann... 630,441 
Water wheel, turbine, C. Brimer 100 482 
Wax pad, F. Kaufman.. ase wen 1048 
Weather strip, T. M. Aspinall. . —_ (0.42 
Weighing attachment for trucks, “GL. Banks Gay, 7S 
Wheel. See Water wheel. 

Wheel, W. ives. . 60.705 
Wheelbarrow, H. Gries. oy GRY 
Whiffietree, F. W. Chickering. . 226 
W hiffietree hook, J. L. Riter 90,4060 
Whip butts, loading for, F. P. ¢ ouse 10), 00685 
Whist, indicator for duplicate, C. A. Watson : a, 787 
Winding machine, 8. M. Green WS | 
Windmill regulator, automatic, Bruns & Eldridge ew 44 
Window cleaning guard, J. Christensen G80 S82 | 
Window guard, P. F. Jacobson.. ste “an Kw) 
Window, sliding, H. Niederiander = & 1! 


Amos 600, 
eocese 600.5 


Windows. Mong ory deflector for, W. 
W ool washer, F. G. Sargent 


Wrench. See Ratchet wrench. i 
Wrench, C. W. Smitn...... or , 630,523 | 
Wrench, F. W. Stewart............ 60.421 | 


Yoke harness coupling, neck, L. O. Snell 0,524 





DESIGNS. 


Badge, J. M. Nabsiedt.. 
Badge, H. 8. Winn oben 
Battery plate, H. C. Porter 
Bell gong, E. D. Rockwell. 
Bicycle handle bar, C. G. Whitaker... 
Boiler tube cleaner cutter. Forsyth & ‘Bell 
Book cover blank, A. L. Rosenthal... 
Bow! for tea sets, etc., T. W. Foster 
Brushes, etc., handle for tooth. K. A. Hewitson. 
Buffer spring, Z. H. Tate... 
Buttoner and nail cutter, collar, F. Lewaid 
Car platform, F. H. Harris.... 
Eyeglass case, H. EB. Gaver ‘ 
Eyeglass holder, 'L. Phe 
Fan motors, frame for : ectric. R. Lundell... » 
Fasteners, soon member for detachable, M. D 
Gch accevvccctccscccscbccccceveccccsensess x 
Faucet, Il. N. Glauber........ pedveeen ones 
Game tabie, J. A. Romspert........ 
Heel, -* Vy 5 
Label, . Clark 
Lamp ake. E. L. Elliott... 
Lamp shade or globe, &. L. 
Rail bond, W. B. Cleveland 
Saw blade, C. McDonner 
Skirt and waist supporter, L. y Graham. 
Sole, H. O'Sullivan ° 
Spoon, ete., B. Y. Tiffany : 
Spoons, etc., handle for, Crees & Court 
Sprocket - , mrt article, W. H. Smith 
Stove leg, J Jones ‘ ; 
Ticket blank, a Kronenberger. 
Tunnel a casings, channel bar for, D. L 
PE, .deckesenes . 
Vehicle body’ and top. F.C. 
Wrench, D. Ball.. 





liiott. | 31,358, 3 


‘Elliott. 31,255 to 3 


31,383 to ; 


31345. : 





Morton.... 





TRADE MARKS 


Antifouling compositions, aaatessoeerven, pabete. 
and other similar protecting coverings for sur- 
faces, J. McInnes & Son aes 

Butter, D. W. Lewis. iii 1 

Buttons, collar, Celiuloid C ompany.. oo. Sal 

Canned and bottled goods, certain named. See- 
man Brothers.... 3,312 to 33,315 

a U epeegenen certain named, R. Tellez rs ‘Com- 


33,346 





= iS 


33,318 


pa 
Chemical and pharmaceutical substances and 
compounds for certain named purposes, Ich- 
a Gesellschaft, Cordes, Hermanni & Com- 
ee cepeesc cp cence coccage gee 38,347, 33,348 
Chemical, i. pharmaceutical, surgical, dietetic, and 
products and preparations for certain 
named purposes, Ichthyol Gesellschaft, Cor- 


des, Hermanni & Company... . 349 
Cigarettes and smoking tobacco, Stephano Broth- — 
Ub énrsadedhaunssthaedatais-20e¢, sete cnaknenee 327 
Cigars, cigarettes, and cherdots, O. Zurcher -. « 33,205 
Coating, certain named surface, Velvelette Manu- 
facturing Company . 3.343 
Coffee, roasted, Thompson ‘& Taylor Spice Com- 
ann dia GUhh epdubetestesan &vccaadge bébatessce 





p ses 
Curatives, certain named, 8. Schwarz ... 
Cutlery and hardware specialties, certain named. 
Smith & Hemenway C ompany . 33.350 

Dry goods, certain named, I’. G. Hill & © ompany, 
38,306 to 33,308 


Fertilizers, artificial, Rasin Monumental Com- 
SUT cceeuRa) snd. 0. sénnengcses 06 encusual 3344, 

Flavoring materials. G. F. Heublein & Brother 

Flour, wheat, M. hlo ; 


Croceries, certain RL. Barnes &c ompany. 
Hair crimpers, J. J. Beetson 
Hair supporting and fastening devices, 





certain 
33,402 





named, Eschwege & Cohn.................. 
Macaroni, Cane . a. er 
Matches, A. Kelley... ....... 
Medical remedies. certain named. ‘Watches ‘Drag | 
Tih. ceansskse tageteditn 33,389 
Medicinal o v for certain named diseases, J. H 
Db ahonsesesaccoscersesiocsocesescocce 33,334 
ey tablets for certain named diseases, Mc- 
lure & W .. 3358 
Medicines for cee named diseases, J. F. Kied- 
SEs sno asespabetanen 38.85 





Medicines for certain named diseases. C. H. Mur- 






e d 
muk. condensed, firm of H. Nestle... te 
Paper cleaners, certain named wall, G. P. Jaeckels 33. 
Pills, La Compagnie des Granules Le Moyne ..... 33.341 | 
Preparations for certain named diseases, poopete- 
tary, Mack & Company 





| 

| 
Sheetings, Minot, Hooper & Com wee | 
Soap and toilet powders, M. Rink.................... ! 
Surgical dressing, G. W. Carnrick. 33,34: 
—— and erases, Serrts Suspender | ‘Com: 





tibers, Capucine Company............ ........ $8 
Tobacco, certain named manufactured, G. H. Me- 

Cann & Company 5 
Underwear, J. Schiesser : 
we wheeled, Coumbia Carriage © Company. . B, 
Wines, F. Korbel & Brothers. ... a4 





LABELS. 


“ Genuine Medicated French Tissue,” for a medi- — 
cine, Silver Suds Manafagt uring Company . 
“Komback,” for cigars, W Curley & Company.. 7 
“La Benita,” for cigars, Americ an Lithographic 
Compan 7.076 
“ Mangani ft epto Ferrum, . Westjee, ’” for a medi- 


cinal preparation, West & Jenney... 7,082 
“Maret’s Parisian agate,” forac leansing | com- 

pound, V. A. Ma . 7,088 
“ Niestilie’s L’ iniment.” for’ a liniment, W. Niestlie.. 7080 
“ Niestlie’s 0c. Croup Kura,” for a croup saive, W. 

 ., aaa ep .. T£H79 
“ Pan-American Exposition, * for cigars, C. Fette _ 7.078 


“ Wearwell,” for eerhins, Y poungnewn Dry Goods | 


Company. . ow 7.075 
PRINTS 
“ Everett's Snow Flake Baling Powder,” for a bak- 
One POCGar, B. Te. TVGVGRE....cccccocceccnsccscsceses 
vans Milk Food,” for a food, M. L. Arake- 
ian. 


A oshened copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 1565. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. #61 
Broadway, New York. Special rates will be given where | | 
a large number of copies are desired at one time. 


ventors for any of the inventions named im the fore- 
going list, provided they are simple. at a cost of $40 each. 
a complicated the cost will be a little more. For full 








nstructions address Munn & Co., Broadway 
York. Other foreign patents may also be obtained. 


2 





NEW YORK UNIVERSITY : 
School of Applied Science 


1899-1900. 
Departments of Civil, Mechani- 
Chemical Engincering and 
industria Chemistry. 
ddress for Circulars, 
OFFIC g oF E 
University Heights, N. ¥. City. 


ST 








steady, 


lass. 


“THE LIGHT OF AMERIC 


for wheelmen is that given by the far-famed 


MAJESTIC LAMP 


is the nearest approach to the sun as an artficial light. 
clear and white. 
always dependable. 
cleaning purposes. A 
Strongly, durably, 
in. thick 
rass fittings, hanger of tough stee!. 
carbide of any kind. 


EDWARD MILLER & CO. 


STORES: 23 & 3) West Broadway, New York 
Manufacturers of * 


Always 
Kasy to charge, easy to operate, 
Ali parts metallic and easy to reach for 
perfect searchlight for 100 feet ahead. 
neatly made. Best reflectors. Convex front 
Height of lamp 74 inches. Burns 4 bours. 
Jaen regular commercial 
t#?” Send sor free ilustrated catalog “S.A 


Factories and Meriden, Corn. 


Salesrooma, 

63 Pear! St., BosTon. 
Royal ’’ Bells and “* Everlit"’ Oil Lamps. 
DOU ee 





SELEY 


ENDURING PAIN 


There are reasons innumerable why, in any kind of 


| paint work, preference should be given to 


DIXON’S 
SILICA-CRAPHITE 
PAINT 


It is equally good for metal or wood. 

it lasts four times as long as other paints. 

It covers more than twice as much surface. 

It is easier to apply than other paints. 

It has no bad odor and won't taint water 

it contains nothing poisonous and causes no cramps 
or colic in workmen. 

It never fades, but will last ten, fifteen and even twen- 


| ty years 


lt is the most durable, economical and handsome 
paint on the market. 


For Color Cards and Circulars, write 


JOSEPH DIXON CRUCIBLE CO.., Jersey City, N. J. 


ESTABLISHED 18 


THE DEFIANCE “MACHINE WORKS§ 
Perey st DEFIANCE OHIO, U.S.A. 

MANUFACTURERS OF SPECIAL 

WOOD WORKING MACHINERY 

FOR HUB, SPOKE, WHEEL BEND 

ARRIAGE .SHAF T 

YOKE, SINGLETREE 

& BARREL- HOOP FACTORIES 


HANDLE 
LARGEST LINE IN THE WORLD 
SATISFACTION GUARANTEED. 





Who Rules the World in 100 Years ? 


PANTEREA will tell, Something entirely new. 
— Mailed, prepaid, 25 cents. Agents wanted 
Industrial Trading Co., 47 Beaver 8t., New York. 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,.N.Y 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Ponching Dies, Special Ma- 





i Seeeeveeeeeverteereeseeeneeeeenns 


'MODEL for inventors, Estab. 1867. Catalogue. 
C. SEYL, 181 Madison 8t., Chicago. 


MAC CHINERY, 


and constructed. 


‘Tools, Dies. Metai Work, des ed 
Ernst, 705 Summit Ave., Jersey City. 


EAR TRUMPET, $1.00 fon7%A1- 


& inenoid Manufacturers, Westfield. Mass. 


THE VILT E % 


and Battlers Machinery. 
ce Milwaukee, Wis 


MFG. C , 889 Clinton Streer, 


ICE i MACHINES, Corliss Engines, Brewe 


‘MODELS é EXPERIMENTAL WORK. 





nventions developed. Special Machinery. 


- Baillard, 106 Liberty S1., 


‘= Te a 
eee 
LS. MODELS K EXPERIMENTAL WORK. SMALL MACHINERY 
l; Worries Bere: NEY new >: ORg STENCIL WORKS 100 NASSAU ST N.Y. 
t?” Send fer Circular “M.”’ 


TURBINE sprtaseld, Oulo, # Oo; 
GRINDING MILLS [OR ALL puRPoses. 


ardus Patent Uni 
versal Eccentric Mill. Address a Ss. & G. F. SIMI- 


SON, 28 Redney Street, Brooklyn, \. Y. 


Ale) tas ‘MODEL WORKS 


a DEL RIS 193 CLARK CHIGAGO. 
Wishing to add a few 


INVENTIONS WANTED. icciiic “ines SS 


our business we would be pleased to hear from persons 


New York. 












* FREE 





| desiring to have nove'ties or patents manufactured on 


royalty. Will furnish best of reference. Rejected de- 


| signs will not be returned unless sufficient portage is in- 


cbinery. E. Konigslow & Bro., 181 Seneca 8t..Clev eland,o, | 


Main & Dock Sts., St. Louis,Mo. 


CAPITALISTS ATTENTION! 


Improved Fire Escape, perfect. thoroughly tested, ab- 
soiutely safe. Put im every room. Clears the largest 
buildingin 1) minutes. Takes all weights. Cheaply manu- 
factured. British patent for sale. Recently patented. 
For terms write E. Lindeberg, Box 34, Wadena, inn. 


GAS GASOLINE E 


WATER MOTORS 


BACKUS WATER MOTOR CO. NEWAR 


closed. Addr. J, NEHL, 




















the 


¢ utch on the rear sprocket wheel. 
roll. 
incline. 





DON'T BE HARD UP vere ener. 


Ledics at bome or traveling, taking ora: is, 
—— and selling Prof. @ ‘s Platers. Plates 
Watches, Jewelry, Sow Bicycles, and all! 
metal goods. No experience, heavy 
plate, modern methods. We do plating, 
manufecvure outfits. all sizes. Only 
outfits complete, all tools, lathes, ma- 
terials, ete., ready for work. Gold, 
Silver and Nickel, aio Metal 
saad ft) Plating by new dipping precrs< 


We teach you the art, furnish seerets and formulas FREE. 
Write today A Testimonials, samples, etc. FREE. 
B. GRAY & CO., PLATING WORKS, 7, CINCINNATT. 0 


STEEL STAMPS TOR. MARKING TOOLSAC 


Rates a ALPHABE 


IWEST PRICES 
AeSCHWAAB STAMP SEAL C° 
MILWAUKEE wis. 


WARRANT a: 





50 YEARS’ 
EXPERIENCE 






Trave Marks 
DESIGNS 
CopyriGHTs &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $5 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,2¢1 8roamay. New York 


Branch Office, #25 F St.. Washington, D. C. 






Th!s beautifu! 
asued movthly, and contains pragtiens articles an 


cost, etc. 


Write to-day and 
for annual subscription. 


When the bike chain is pulled forward, the balls also move forward and ride 
Back pressure to pedals produces reverse motion. 


i bythe” Trebert Automatic Coaster and Brake Go. "* *4°"™ 


sate oe Damian the Hew Hone 


Anyone contemplating the building of a new home will find the 


Building Edition of the Scientific American 


of peculiar and absorbing interest. ublication is 
suggestions 
on modern house building, together with a series of splendid 
lates, showing perspective views and floor plans of the mort up- 
Canadian patents may now be obtaimed by the in- fo-date modern dwellings, estimated 
this handsome 
price to the intending builder. 
a single copy. or $2. 


*" | MUNN & CO., Publishers, 361 Broadway, ‘ew York, 


A Single issue of 
periodica! is often worth the = subscription 
send 2 cents for 


«BEST BICYCLE BRAKE_» 


All cyclists, whatever wheel they ride, should have attached 
satest and Best Automatic ( 


THE TREBERT 


is composed of a friction disk secured to the hub of rear wheel, a clutch on the disk and a 


‘ouster and Brake. 


BRAKE 


Both clutches have inclined surfaces npon which balls 
up their 
Free booklet of particulars 


HELP WANTED MALE 


Al Mechanic.—A machinist of wide experience on all 
kinds of sewing machines. Competent to devise and 
build new machinery. Good chance for ambitious per- 
son to advance himself. Only first class reliable me- 
chanics need apply. Machine, I Sixth Av, Ne# Lork 


YOU CAN MAKE S/0Q0.A WEEK ' 
OWN YOUR Own SHOW, COMPLETE dutrit—$ 100: 


75 & MACHINES 
GREAT PASSION PLAY. x THER SUBJECTS 
S.LUBIN. LARGEST MFR PHILADELPHIA P.A 












DO YOU FISH ? 


Full line of Tackle, lowest CASH 
CE: Cut ery, Model Engines. Note new address, 


FRASSE CO., 40 Cortlandt st., NEW YORK. 


PALMER Stationary 
and Marine Gasvline En- 
ee and Launches, Motor 

agon Engines, Pump- 
ing Engines. 

i? Send for catalog 

MIANUS, CONN, 


Poles, Line at 





“PALMER BROs., 


Cement Property for Sale.-The most desirable 
property in the Stace of New York for the establish- 
met of an extensive Portiand Cement Plant. § An 
inexhaustible quantity of rock and clay of the best 
quality. Very desirable shippin facilities by petiroes 
and canal. Address, H. McKie V ing, Glens Fall le, N.Y. 


FOR SALE. 





& com 
Address A. ©. A. DU POY, 
Fotis Harpe St, New Orleans, La. 


THE TIN PLATE IN 


Onited States.—An interesting puper. showing the ex- 
truordinary development of the tin plate industry in 
this country, and the serious competition into which it 
is now entering with the a he ey eet With 18 tihus- 
trations. Contnined in 8c TIFIC AMERICAN SU PPLE- 
MENT, Nos. 1019, 1020, e021. 1022 and 1023. 
Price 10 cents each, or 530 cents for the series. To be had 
at this office and from all newsdealers. 


NDUSTRY IN THE 














128 


Scientific American. 


AUGUST 19g, 1899. 
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oR 
DAMAGE 
To 
PROPERTY 


CAUSED-BY 


d- M- ALLBN - PRESIDENT 


pTTREAS. LF_Mu 


AGAINST: LOSS ‘ 


| STEAMBOILER EXPLOSIONS 


«SECRETARY ¥. rr ALLEN, Bice — 
MIDDLEBROCK, ASST! 


{| 











GOAGHING HiLoed 


s5 Coaching weed 





be om ri 
r 4 n 






| Aut« 
| The swe 
fa “turnouw 


The 
Motor 


Price $1,000, No 4 Carriage 
tise t sin and best wtructior 
most elegant in appea : Fas perate ean 

eu 


PI * 
quiet and satisfactory Hyd -Carbon system 


THE WINTON MOTOR CARRi AGE co. 
66 TRADE MARK 


ECAMOI 
atcha bey = PAINT. 


Latest app! cal mina 
sil wer shable As habl "Wa'er oil 
Wia on yur ’ pplied Bicycle 
Ya Racin I Met al Work, Machinery, Dy 

Ml ‘ ‘ ‘ supa, Socket Brack 
. sta ( r Decora n, et Saniple 


¥ mat!, for 


ic “AMeé RICAN PEGAMOID CO.. 





LAMPSAL 


SIDES=U oA 
Computing Figures 
mentally is probably the 
hardest kind of toil known 
The Comy 1eter makes it 
usy, is twice as quick, in- 
res accvracy and relieves 
ll mental and nervous strain 
Why don't you gét one? 


Write for Pamphiet, 
arn 
rir 


meleR 


2-56 KLurnore Gr 





Kodak 


t 


Winton 


of 60 
ty now it 
mobiling 
Dest kind 


and 


Cleveland, Ohio 


ks like Frosted 
and 


346 B’ way. New York 


LLEL CHBESLY&q 
ANGLis} hhicagol 


FELT & TARRANT MFG CO. 


Cmicaeo 


Jak, 


Simplicity and Kodak 


Quality created 


That's why the clerk says: ‘“‘It’s as 
good as a Kodak when trying to sell 
an inferior camera. 


Kodaks $5.00 to $35.00. 


Eastman Kodak Co., 
Rochester, N. 


CLO? ACO AML bok 
Scout Sd) bate / LO yt 
ard pic ti Cod VOC &L 

yur th titel ti fi dle LOCke 

Ltt El LOLs Ot Bit omuatic 

VAULL LL TA WAT Tie 

He ra ath ithe @ 

aes La 

GOT OY v4 


Ye bid Ibe 


Prt? bemat 
ae eae 
dant. 
Ccls 
, LO 4- C4 / 


Fits any Cycle 
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the 
standard by which all 


cameras are measured. 


Y. 


c 
Vo, XE Loewe Af. 





WALTHAM WATCHES 


The best and most reliable timekeepers 


made in this 


The ‘ Riverside”? (eraimarry movement ts geweled 
throughout with rubies and sapphires. 


all jewelers. 
JESSOP'S, ST, 


We JESSOP & SONS L2 31 JO 


A USE OF POWER 


can bardly be named (unless it be 
for driving an airship) that the 


GHARTER 


is not being applied is It uses 
Gaaqens: was the FIRST in 

he U.S. to use Gasoline; is pre- 
pe hh to-day. Preof from 
all over the Western Hemisphere, 


country or in any other. 


For sale by 





[me VERY 
BEST 
ETC 
NEW YORK 


Ww 
NS 





Superior to Oil or other Lubricants. 
Keeps Tools Cool and Sharp, Produces 
Smooth Work and Fine Finish, is Clean and 
Does Not Rust or Gam. Adopted by U. 8 
Government, Railroads, and Leading Man- 
ufacturers. Barrels, 7c. a tb. Half-Barrels, 
Sc. alb. Freight prepaid, Sent on approval 


THE WHITE & BAGLEY COMPANY, 
WORCESTER, MASS., U.S.A. 


BEARING AXLES AND RUB- 


A paper read before the Carriage Builders’ 


Economy Drilling Se 








BALL 


ber Tires by addressing 





National Convention, Philadelphia, October, ISM, show- | CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
ing the advantage to be derived from the use of ball | ai Ss 
bearings anu pneut atic tires in road vebicies Lon- 

tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. | 

wwe. Price 10 cents. To be had at this office and from | 

all newsdealers 


if you want the best CHUCKS, buy Westeott’s 
Bp bin cenens, Litho cient 
Drili Chucks 





| OGRAPHERS 















ie | se Te FOLMER: SCHMING MFG CO, 


Lathe Chucks, Geared 

Combination Lathe Chucks, 

Chucks, Independent Lathe Chucks. 

Westcott Chack Ca,, Oneida, - S. A. 

isk for catalogue in English, French, Spanis oo. ( en. 
FIRST PRIZE AT COLUMBI AN E X POSITION, I$ 


All varie eties at iowest prices. Best Kailroad 
Track and wegen or Stock Scales made, 
Also 1000 useful articles, including Safes 
Sewing Machines, Bicycles, Tou's, etc. Save 
CHICAGO SCALE Cu., Chicago. UL. 


Plain Universal Lathe 


Made oF, 
Vos 


Seales 


Money. Lists Free. 





Have Simplified Photography. 
ADLAKE BOOK FREE 
Adlakes 


for a postal; tells all about 


FREE WITH ALL ADLAKES: 





A. C. GIBSON, Manufacturer of 


’ rooT 

REISCH’S pow''k EMER Y WHEEL 

KNIFE SHARPENER and TOOL GRINDER 
2,000 revolutions or 3,500 feet per minute. A | 
handy machive for bicycle repair shops, ma- 
chine shops, mills, factories, ete. Height of | 
machine, 5 feet; size of emery wheel, 6x1 in 

t?” Machine sent on approval to reapon- 
sible parties. Send for Circular and Prices. 


BUFFALO EMERY WHEEL CO., 
No. 10 Lock Street, Buffalo, N. Y. 





338 Washington St., Buffalo, N.Y. 
RUBBER STAMPS, ETC. ASK FOR PRICES. 





TAN KS 
| (Louisiana Red Gulf Cypressa @=@ 
Specialty Best known for 
every purpose. Good material Gm 
Correct Workmanship. Low 





DUNLOP pee Oatologue. “.  Coldnei ten 
DETACHABLE dea = us 225 KE. Main St., Louisville, Ky. 
TIRES AMERICAN 
ttectronmnet = if 

str ; 
etree TIRE CO., Snake Watch Cain 


The Repair Outfit. ate e t f highly 


fully preserved. EEL 
SENSITIVE LABORAT( JPY BALANCE. 
By N. Monroe Hopkins This “built-up” laboratory | 
balance will weigh up to one ko vond and will turn with a |} 
juarter of a postage stamp he balance can be made , 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance The article is accom- 

“i by detailed working drawings showing varivus 
the work. This article is contained in SCIEN- 
AMERICAN SUPPLEMENT, No. 1184. 
For sale by MUNN & Co., 31 Broadway, 
York City, or any bookseller or newsdealer 


Chicago, III. 
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Money returrved if not satisfactory. 


—— a 


a Henry Doyle, toy ties. 621 B’way, N.Y. 
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Price 10 
New 
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+ Our Best Friends ee re 


Ask for it. 
are the long-time users of Smith Premiers, The 
more hard work turned out, the more apparent 
is Smith Premier durability. Repair bills re- 
duced to the minimum. Smith Premier capacity 
for good work all the time is unequaled.......00 


“| 


PRFFOPS SESE FEES 





Che Smith Premier Cypewriter Zo. 


Syracuse, N. ¥., UL $. A. 
-—__ SPECIAL PRICE, wie’ Picton inte 


blades are finest razor steel, 
band-forged. keen asa sword. 
Price should be 75e , but sample | 
will be mailed for | 
48-4 five for $2. | 
Best 7-inch shears, | 
@c. This knife and 
seears, 2S. Site 
free List le 
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to na se a Razor. 


ddresa le 


40 A STREET, TOL. EDO, OHIO, 





Holiow Ground Razor, $1 3% 


MAHER & GROSH CO,, 





“lal Cameras. 


Adiakes are best for Everyone but Professionals. 
Sent, express paid, anywhere in U.S. 


Adlake Regular, 3} x4}, tight Plate Holders. 
Adlake Regular, 4x5, tebe 
Adlake Special, 4x5, 


New Adiake Metal Shutter. 
Fortrait tt ment diak 
- - Device for i iking Panoramic Pictures A € Repeater, 3} x4}, Sete 
New Multiple Attachment for tak to ice 
; tures of s ame ob) ot in ditfe went positions - Qo Adlake Repeater, 4x 
1e plate, $4.00 extra 


Glass Plates cost half the price of Films. 


THE ADAMS & WESTLAKE CO., 108 Ontario Street, CHICAGO, a 


| formation that will en- 


Foot jt, Power. High Grade 
W. P. Davis Mack. Uo... Rochester. M 


LATHES 


Qoorsees 


+ A MILE A MINUTE ON A 


: Tribune «Bicycle! 


( 


Yes even in lees than a minute was the marvelous 
time made by C. M. Murphy on a ‘Tribune Blue 
Streak, Model 450, paced by a locomotive. No bicycle 
bas ever been ridden as fast as a Tribune. It is the ¢ 
D4 best and fastest wheel in the world. 


te Write for Catalogue. 


The Black Mfg. Go., Erie, Pa. ¢ 
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ECTIO ON ‘AIR MATT 


FOR SPORTSMEN 


hunting, fishing, camping or yachting. May be laid on 
ground or deck insuring a comfortable bed, free frum 
dampness. When deflated, rolls smal! and can be pack- 
edingrip. Weight 10 to 15 Ibs., according to size. 

These mattresses afford great comtant to invalids and 
bedridden patients. Largely used by U. 5. Government 
and by sportsmen throughout the world. Catalogue free 


MECHANICAL FABRIC CO., 


PROVIDENCE, rR. I. 
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With 12 Metal Light 


$ 6.50 
10.00 





12 Metal Light- 
Plate Holders. 






With 22 Aluminum Light- 
tight Plate Holders. 
Takes 12 pictures in 10 

if you wich. 
Faber it ple 12 pictures without 
opening the box. 














-VOLNEY W. MASON & CO., 


| Friction Pulleys, Clutches & Elevators 


PROVIDENCE R. 1. 
Acetylene Burners. 


D. M. Steward’s Patent for House 
Lighting and Bicycle Lanterns. 
State Line Talc Co., Chattanooga, Tenn. 





The utmost precision 
in grinding cups and 
cones for Automo ovr 
and Bicycles ts 

ed by using és 






NEW 

* RIVETT” 

PATENT GRINDERS. 

For particulars and catalogue, address 


FANEUIL WATCH TOOL CO, 
Brrenton, Bowron, Mass, 
Makers of the Celebrated * * Rivett” 

Precision Lathes. 


|) Experimenta Science 


By GEO. M. HOPKINS. 
20th Edition Revised and Enlarged. 
914 Pages, S20 Illustrations. 
Price $4.00 in cloth: $5.00 in half morocco. postpaid 


THIS is a book full of 
interest and value tor 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. this splendid 
work gives young and 
old something worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 


able him to compre- 
hend the great im- 
provements of the day 
it furnishes sugges- 
tions for hours of in- 
structive recreation 
Send for large Illustrated Circular 
and complete Table of Contents. 
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361 Broapway, New York. 
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